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AN 


IMPORTANT MEMBER 


OF YOUR FAMILY 


‘Ture telephone is something more than an instru- 
ment to carry your voice across the miles, It is 
a most important member of your family. 

Faithfully, constantly, cheerfully it serves 
you. Keeps you in touch with friends. Stands 
guardian over your home. Helps to put more 
pleasure and ac ng. 
And does it all so capably. 

When you are moving, you keep your tele- 
phone in the old home until the last van has 
gone and you place the key in the lock for the 
final turn, You arrange in advance to have a 
telephone ready at the new address so there will 


vement into life and 


he no break in your contact with the world. 
When a young couple starts housekeeping. When 
Iness in the home. When somebody 
goes away. When distances are great, When 
emergen 
telephone earns its right to family membership. 
Day or night, any part of the telephone com- 
pany’s army of skilled workers, intricate equ 
ment, and millions of miles of wire is at yo 
command. 


there is 


‘On all of these occasions the 


It is the Bell System's constant endeavor to 
make the telephone worth more and more to 
every subscriber. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
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useful 


dependable 


indispensable 


The Britannica 


Tesanaay 
ehabet dh 


is the Standard 


Encyclopaedia of the World 


ITHOUT a doubt, the new 
Britannica, placed where 
neighbors may sec it, lends a tone of 
quality to your home, 
‘The only reason, however, for 
owning the new Britannica is its 
usefulness. 


Usefulness is the single test of its 
value to you. And usefulness is the 
supreme characteristic of the Four- 
teenth Edition, 

How widely useful is the Britannica 
cannot be fully expressed in one adver- 
tisement, nor in a hundred. Along with 
the century and a half of service earlier 
editions of the Britannica have enjoyed, 
the fact that in every country many sets 
of the latest Fourteenth Edition con- 
tinue to be bought each day is striking 
evidence that people buy the Britannica 
because they need it. 

It is, as thousands of letters declare, 
the most useful set of books in the world. 


The Britannica Is Dependable 


‘To be wise is to know where to get infor- 
mation. The Britannica gives its owners 
‘assurance that within reach is about all 
‘the information they will ever need. 
Owning the Britannica, you are not 
liable to face new problems with “that 
sinking feeling.” You are supported by 
the highest living authorities, You are 
served by the knowledge of 3,500 of the 
world’s leading thinkers and doers. 
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Mrs. Malle Taylor Miley, 
Hoquiam, Wash. 

“No work lke the 

Britannica, anywhere. It is the last 

word in deciding, and in argument. 

‘The last word in educational value. 

‘We have gotten our money's worth 


Jong ago.” 


Willis A. Sutton, Former President, 
‘National Education Association 
“One of the great virtues of the new 
Britannica is its unassailably au- 

thoritative character.” 


The Britannica Is Indispensable 


“1 could not get along without it” are 
the words of men and women every- 
where. This is not surprising once you 
learn how closely the Britannica enters 
into your life from day to day. 

‘An item of news needs clarification, a 
dress needs expert mending, a child is 
suddenly ill and the doctor delayed, a 
problem of percentage faces a taxpayer, 
‘8 conversation requires the accu 
racy of authority, a contract needs 
the history of the law, a motor 
needs mending, a roast is to be 
carved —one ean turn confidently 
to the Britannica for help and the 
solution of these and almost every 
ther conceivable human problem. 

‘The new Britannica is indis- 
pensable to progressive people. 


Easy to Own 
$5 Down and $5 a Month 


Considering its completeness, the qual~ 
ity of its text, illustrations and its au- 
thority, the Britannica is the least 
expensive encyclopaedia you can buy. 
But for how long it will be available at 
the pretent low price no one knows. 

‘The shrewd man is the one who buys 
today. Our easy payment plan gives you 
the opportunity of using the Britannica 
while you are paying for it in small in« 
stallments. As little as §5 delivers the 
new Britannica to you. 


Send for Free Booklet Now 
Send for particulars sbout the Britannia, 
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TALLY 


Tally goes back to the time when a count of things was made by eutting 
notehes in a stick of wood, The word is derived from the French tailler 
and ¢aille 2” a tally.” Tt was 
times, for traders to ave two stleks and to mark wi 


to cut” 


omary, in earlier 


1 notch on each 


the number or quantity of goods delivered, the seller keeping one stick 
fand the purchaser the ot rds cate kept on 
paper, the same word was wed, and it is now generally applied to 


various kinds of counts and seores, 
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CONSTRUCTION KIT FOR 
MAKING A BATTLESHIP 
MODEL AT LOW COST 


0 ENCOURAGE you to build our 
ship model, the battleship 
scrbed on pages 67, 8 and 
69° of his asue, the Popular) Science 
Homecraft’Guild'is offering a, complete 
construction kit of materials for $6.95, 
Shipped postpaid to any address east of 
the Mlataippt River,” To pols, west 
of the Mississippi itis necessary to charge 
50 cents extra because of tbe high ship. 
ping Cots 

“The. tmount of materia required. to 
make a model as large and cltorate ss 
this—the bull is 3 ft. long—is surpris- 
Ing. Experienced model makers: most of 
thorn fave spent untokd hour shopping 
Tor hard-to-get supplies, know her bat 
beginners oiten hie the iden that they 
fan go Out and get Whatever is necessary 
in the cour ofa Saturday’ afternoon 
‘They quickly dicover that the matertals 
used it ship model raking are ot 30 
ary 10 abttin, especially i small quan 
tities 

Each kit for making the battleship 
contains sve pieces of soft, stright, 
trained pine for the bul, 8, by 634 by 
Soins all the neceseary Wood foe waking 
the superstructure, tarete, basis, and 
dhe parts, each lece being cut fo the 
approaimate thiektoss, width and lent 
woken rods 1/10, 3673/10, Savand $16 
in, in diameter for masts, guns, search- 
lights, and the like; sheet brass in three 
thicknesses; three sizes of brass wire; two 
sizes of brass rod; Btn, bese Cain Tor 
the funnel; brass tubing for the pro- 
Peller tube; soft metal and very abs 
hain forthe ancho 
and small glass 
td escutchean pine it fa 
Teale for taling an ain mod 
except the paints, Ifa working mode i 
desired, the cache of course, mus 
be obtained separately, The kit also 
eludes a comple nt of blueprints ah 
ing the model full size. Bought separate 
they atone cost $1 

Tf you wish to save yourself the work 
of marking and sawing out the five main 
hull pieces OF “its these wll be cut 
Accurttely to shape upon request. at an 
additional charge of 50 cents, 

‘A coupon below is ven Tor your con- 
venience, bul if you do not wih to cut 
the magazine, you'may order by writing 
t eepumte leter 
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If you want to retire on a guaranteed income of $100, $150, 
$200 or more every month as long as you live, just write the 
amount you desire on the coupon below and The Equitable will 
you a simple, practical way to secure it, 

Some men say,"I wish I could retire” but they never do any- 
the necessary eash reserve, The Equitable’s 
sit easy for you to do something that will aecumulate 


the necessary amount. 
Make your wish a reality. Fill out the coupon below for 
esting booklet of retirement income facts. 


Remember this one important thing: An Equitable Retires 
will guarantee you a check every month as long 
begi jate, Remember 


also that this check will represent a larger yearly return on 
your cash accumulation than you could get from any other 


‘equally safe program. You are ine 
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Real Truth 
About Tobacco 
Is Important 
To Pipe Fans 
Good Time To Use Hard 

Common Sense. Real 


Pipe Pleasure Still Easy 
To Find. Cost Is Very Low. 


As more and more men turn to pipe 
smoking as a part of their new economy 
program, there is a rising demand for the 
plain facts on tobacco quality. These 
ae some of the facts: 

Smoking tobacco can be bought for a 
few cents, Or one can pay as high as 
everal dollars for a few ounces of “spe- 
cial mixtures.” The difficulty with buy- 
ing an inferior or low grade brand is 
that the smoker fails to get the full 
pleasure to which he is entitled. “Cheap” 
tobacco, like an unfaithful friend, soon 
‘wears out its welcome and leaves bebind 
ita trail of regrets, ‘The costly brand is 
an economic mistake, too, because it is 

sible to get the best there is in smok- 
ing tobacco at a reasonable price. For 
example—a better quality of tobacco can- 
not, be had than, the fop-of-the-market 
hurley that goes into the famous Edge- 
worth Smoking Tobacco, The Edgeworth 
blend is unlike any other. Smokers like 
the way it is cut. It is made in two forms 
"Edgeworth Ready-Rubbed,” all ready 
for the pipe; and “Edgeworth Plug Slice, 
which is the favorite with pipe smokers 
‘who like to rub up each smoke inthe 
palm of the hand. The fine, smooth qual 
ty of the tobsceo was put there by 
nature, 

Edgeworth Smoking Tobacco has 
never been known {0 bite a man’s 
tongue. “Smokers who are not ac~ 
quainted with Edgeworth will find it 
in the famous blue tin at any tobacco 
shop anywhere. AIL sizes from _ the 
1Se pocket, tin to the pound humidor 
package. Some sizes 
come in vacuuim sealed 
tins, Or, those who 
would like to try it 
before buying may 
have a neat little 
package containing 
Edgeworth Ready- 
Rubbed by sending 
name and address to 
Larus & Bro. Co., 10 
S. 22d St., Richmond, 
Va. No” charge 
any kind for a 
sample smoke. 

For radio entertainment that is dif- 
ferent listen in (0 the Com Cob Pipe 
Club of Virginia, broadcast over the NBC 
coast-to-coast Red network every Wednes 
day gvening at 10 olock, Eastern Sand 
ard Time. 
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W/y BusINEss MEN 
are beginning “Sm 1 / eC 


By LEON MEADOW, 


FEW days before the November 
Financial Anicle was scheduled for 
the press, we received a letter ask- 

ing for a summary of present financial and 

business conditions. The writer also wanted 
to know exactly what had been accom 
plished by the various relief measures or- 
ganized to combat the depression, and 

‘what, in our opinion, could be expected for 

the near future. 

Tt would take a very long letter to an- 
swer all that, and, furthermore, these are 
stions that are on everyone's lips today. 

S0'ne changed our plans for this month's 

column and took the liberty of publishing 

sur reply in the form of the following 
article, 


\ THE lost few months a great change 
has taken place in our country's 

economic and financial affairs. Almost 

three years of declining business and 
decreasing security values had made it 
look as if all traces of previous prosperity 
hhad been completely wiped out, Due to 
the strong momentuin of this deflation and 
due also to financial reversals abroad, all 
the heroic measures taken to stem the tide 
seemed practically worthless. 

‘At times it looked as if the United States 
were headed for a complete breakdown, 
utter ba 7. But it isn’t necessary to. 

n complete detail. We all 
ced about, and knew about 


that such conditions easily 
lead to despair and create a state of mind 
which is in itself highly destructive, Bear 
this in mind as you read our explanation 
of the reversal in trend and sentiment 
which came about in July and August. 


so complex that any large movement 
(either up or down) is invariably the re- 
sult of a variety of causes. Vet, in looking 
for the principle factors which brought 
about so sharp an improvement in senti- 
‘ment in these last few months, it would 
probably be correct to give credit to two 
Sets of circumstances—a natural one and 
aan artificial one, ‘Together, they seem to 
have mastered the situation. The natural 
factor as the simple fact that there is 2 
limit to any downward movement—just 
‘as we learned in the fall of 1929 ihat 
there can be a decided limit to an upward 
trend. Roll a rock off a high mountain top 
and it may seem irresistible as it gathers 


Financial Editor 


speed and rides over everything in its path, 
And yet, that rock can't go on forever. 
Somewhere, sometime it will stop or be | 


sto 

‘his, economically speaking, was the sit- 
uation ‘we faced as the first half of the 
current year neared its end, Production 
and consumption, transportation and em- 
ployment, market values of commodities, 
stocks and bonds—all had dropped to un: 
hheard of levels during a period. that cov- 
ered almost three full years. Steel mills 
were runing at onetenth of pant x 

+ tall transportation, was back to pt 
‘a volume, Commodities were selling for 
Tar below their production costs, stock 
averages represented 10% of their 1929 
highs and the bond market was in a total- 
ly demoralized condition, | 

But this, like the rock, couldn't go on 
forever, With steel plants operating at only 
10 to 14% of capacity, it was unreasonable 
to expect a further’ decline unless. the 
Country were retuming to the Stone Age! 
Tewas equally unreasonable to assume that 
agricultural, mining and other products 
should continue to sell so far below cost, 
And, in the stock and bond markets, values | 
‘were simply being given away, as if there | 
‘were never a charice of any improvement 


OWEVER—and here we come to the 
artificial factor—when things actually 
40 have the aspect of threatening disaster, 
the rescue is nearby. In this case, the 
extreme seriousness of the situation moved 
‘our Government to more efforts 10 3u 
rt the weakening structure of our bank- 
{hg and credit systems. Even more herole 
steps were taken to instil life into our com- 
modity and security markets. Our gov~ 
cernmental system, by the very nature of 
its structure, is slow to move, even during 
times of economic depression. But once it 
becomes clear that real danger is presen 
sense of patriotism, above party inte 
sts, has always prevailed, This is what can 
snd, in this case, did ultimately ead to 
sift and effective measures, Credit must 
be given to the co-operation of our two 
leading political parties. They made pos- 
sible in the “nick” of time the passage of 
a number of laws which were extremely 
helpful in avoiding pitfalls that awaited 
our fight against economic and financial 
recession, Private business—in particular, 
‘our banks—added strength to the moves 
tent by organizing support for the secu- 
rity markets 
“The Glass-Steagall Law (P. S. ML, Jove 
32, p. 4) was one of the first const 
measures aimed at, and successful in re- 


POPULAR SCIENCE MONTHLY 


ducing the number of bank failures and in 
protecting the gold standard, Then came 
the Reconstruction Finance Corporation, 
formed to take over and broaden out th 
‘operations of the old National Credit Cor. 
poration. The latter had a capital of half 
8 billion dollars, subscribed for by private 
banks, For the new organization, the Gov- 
‘ernment appropriated half a billion dol- 
lars also, and besides gave it the power to 
issue debentures up to $1,500,000,000— 
guaranteed as to principal and interest by 
the Government, In this way an enormous 
amount of capital was available for mak- 
ing loans to banks, insurance companies, 
building and loan ‘associations, mortgage 
and finance corporations, Federal Land 
Banks, agricultural credit corporations 
etc, An amount of $50,000,000 was imme- 
diaiely turned over to the Department of 
Agriculture for the purpose of making 
loans to farmers, 


MONG the last acts passed by Con- 

‘gress before it adjourned was the so- 
called, Relief Bill, permitting the Recon- 
struction Finance Corporation to raise 
$1,800,000,000 by the sale of debentures. 
'$1/500,000,000 of this was to be used for 
making loans to states and cities for pro: 
ductive works, while the other $300,000,- 
(000 was to be set aside for unemployment 

work, 

Other measures included the empower- 
ing of the Federal Banks to lend capital 
to corporations and individuals directly 
under certain conditions and the appro- 
priation of $322,000,000 to be spent. by 
the Government for public construct 
work, Recently, the new Home Loan Bank 
Bill was put into operation by the forma- 
tion of 12 Home Loan Banks, principally 
intended to relieve the mortgage situa 
but also in a position to render 
aid in the construction of new homes and 
partment houses, A sixty day moratorium, 
postponing mortgage debt foreclosun 
‘was ordered to give corpor 
dividuals a respite should dist 
before the aid offered by these new Home 
Loan Banks became available. And last— 
but not, least—the 
toward balancing th 
removed the uncertainty which for a long 
time had threatened to upset our financial 
structure almost beyond repair, 

‘Among private measures 
000 “bond pool” organized. by 
banks must be mentioned. 
the formation of the Commodities Finance 


leading 


Corporation, designed to remove the threat | 


of huge commodity surplusses overhanging 
the market. 

‘These gigantic artificial stimulants were 
administered at practically the same mo- 
ment at which business and security values 


touched bottom, They suddenly and unex- 


pecteslly brought about the real that 
A serious collapse had been averted. Public 
sentiment changed from despair to hope. 
At first moving slowly, this improvement 
‘gained momentum and surprised the world 
by its increasing strength, The first sign 
vvas an improvement in the market price 
for hogs—and it was soon followed by an 
improvement affecting many other com- 
‘The banking situation was also gr 
relieved, failures became rare. Conf 
in country banks (Continued om pa 


‘Also, there is | 
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‘No wonder more than 25,000 people lave 
already adopted this new Plan. It offer 
‘moat complete posible freedom from n 
worries. The Plan is backed by the Phoenix 
Mutual, an 80-year-old company with 
'8600,000,000 of insurance in force, 

‘Other benefits which may be included are: 
Money to leave your home clear of debt. 
Money to send your son to college. Money 
{or ewergencies, Money for special needs, 
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explains this new Retirement Income Pl 
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today. 
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WHY BUSINESS MEN 
ARE BEGINNING 
TO SMILE 


(Continued from page 7) 


was restored, for now, provided they were 
actually solvent, they could receive aid 
from the Government. Many receiverships 
of large railroads and utility companies 
were avoided. The rise in commodity 
prices rekindled hope among farmers, man- 
ufacturers, and retailers. All these factors 
reflected themselves quite naturally in the 
security markets, causing stock averages 
to rise at an almost unequalled pace, and 
regaining for bonds an average of 40% of 
the level to which they had fallen. 

Cattle prices rose from 6.15¢ per pound 
jn May to $.20¢ in August; hogs from 
3.45¢ to 4.30¢; cotton from 5.25¢ to 
7.34¢; Sugar from 2.58¢ to 3.15¢ in this 
same period. During the last part of Au- 
gust wool, silk, copper, rubber, cocoa and 
many other commodities moved upward. 
‘The market value of representative indus- 
tril stocks almost doubled, and that of 
railroad stocks more than tripled. The rise 
in bond averages has been given above. 

‘And now, to answer the second question 
of the letter that prompted this article, 
we must first ask and answer another ques- 
tion. What is the practical value of all 
these signs, indications, artificial reliefs 
and organizations? ‘Toward what do they 
point? 


‘OR one thing, its value lies in the re- 

turn of confidence and hope in the pub- 
lic mind; the realization that in our mood 
of despair and pessimism we had Tost all 
sense of intrinsic value; the firm convic- 
tion that, afterall; our country is not lost, 
bat can jook ahead to better times. The 
practical value les, therefor 
tion of mistaken opinions, 
tion of a common sense view of the sit- 
uation. Partly, itis also an expression of 
the expectation that we have all awaited 
—namely, that we have now actual 
begun an’ upward trend. A rise in com- 
modity prices and security quotati 
such as recently took place, has often been 
the signal for the end of previous depres- 
sions. For this reason the fact that busi 
ness in general has not improved as yet 
should not necessarily be taken as evidence 
that the current improvement in markets 
is unfounded. But a well meant warning to 
avoid exaggeration before definite proof 
is there, is not out of place. By now, all of 
us should have leamed the dangers. of 
overdiscounting and exaggeration, and it 
will certainly be better to go slowly and 
Surely than to rush and be sorry. Nothing 
‘would be more pitiful than to have this 
‘welcome improvement abused to such an 
extent by false enthusiasm that a serious 
| reaction would be inevitable. All the good 
| work done at so great a cost and effort 

would only be destroyed, and then this 
country would certainly’ face an even 
harder task in rebuilding from such a col- 
lepee. 

What must not be forgotten or allowed 
to slip the mind for a minute is the fact 
that recovery from three years of depres 
sion is bound to be slow. It cannot be ac- 
complished over (Continued on 


TRIPLE 
ROTECTION 


AGAINST 
UNNECESSARY 
SHOP EXPENSE 


Here’s an oil that saves you many 
‘a repair and replacement bill by 
giving triple protection to all your 
shop equipment. 


‘Three-in-One is especially blended 
from three good oils, so it does three 
‘good jobs. As it lubricates it: cleans 
gum-forming dirt from working 
parts, then prevents rust, No ordinary 
oil can provide this protection. so 
effectively. Handy cans and bottles; 
at good stores everywhere. 


‘Three-in-One Oil Co., New York 


3-IN-ONE OIL 
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WHY BUSINESS MEN 
ARE BEGINNING 
TO SMILE 


age 8, 


‘Continued from 
night. The rebuilding of national purchas- 
ing power will of course be gradual; busi 
ness volume, feeling its way in the dark, 
can only increase little by little, Many 
adjustments are still to be made, and they 
will have to be made in an orderly fash- 
fon, Very likely, unemployment will be 
with us for some time, although it. is to 
te hoped that a steady eduction of it will 
take place 

Tn the light of all this, i is not very 
wise to anticipate a rapid revival, On the 
other hand, even @ conservative attitude 
‘warrants a’ much more hopeful outlook 
than that which seemed ahead of us three 
months ago, This nation can breathe again 
with a well earned sigh of relief. We are 
still on firm ground, and ahead of us is 
the hard, but not impossible task of re- 
building ‘for normal, good times on a 
sounder and more lasting basis than the 
flimsy speculative structure that the 1929 
prosperity proved to be. 


To Help You Get Ahead 


HE, booklet tise below wil help eery 
“They willbe sent on request. e 
‘The Investment Aspect of Life 
Insurance, by M. A. Linton, presents 
life insurance as an exceedingly worth: 
while investment as well as a form of 
prote Provident Mutual Life In- 
surance Company of Philadelphia, enn- 
sylvania, will mail a complimentary copy 
Upon request. 


Before 65 and After explains the 
full details of a Retirement Income, with 
full Life Insurance, Disability’ and 
Double Accidentbenefts. Senton request 
by The Equitable Life Assurance Society, 
393 Seventh Avenue, New York City. 


How to Get the Things You Want 
tells how you can use insurance as an 
active par of our program for geting 
ahead financially. Phoenix Mutual Life 
Insurance Company, 328 Elm Strcet, 
Hartford, Conn., will send you this 
booklet on request. 


Enjoy Money shows how the regular 
investment of comparatively small sums 
under the Investors Syndicate Plan, with 
annual compounding of 3% interest, 
builds a permanent income’ producing 
estate, a financial reserve for a business, 
or a fund for university education of 
foreign travel. Write for this booklet 
to Investors Syndicate, Investors Syndi 
cate Building, Minneapolis, Minnesota 


See How Easy It Is tells how ic is 
possible to start off with a definite 
plan for creating an immediate cate 
leading to future financial security. Get 
four copy of this booklet by writing to 
‘ostal Life Insurance Company, 511 
Fifth Avenue, New York City. 


|WANTED 


men who would like to 
retire at 65 


ON *200 A MONTH 


ARE YOU UNDER 55 AND MALE? 
If 50, this advertisement is addressed 
to you. We assume, of course, that 
you ere not engaged in any barardous 
‘occupation and that your health is good. 


THE PROVIDENT 
| PROVIDOR 


| @Under the terms of this simple in- 
vestment plan you can args for a 
monthly retirement income that will 
be adequate for your needs. It may be 
| $200. It may be $50, $500, or more. 
But whatever the amount, you will 
| be interested im this modern way of 
| securing for yourself an income that 
is guaranteed as long as you live. 
YOU'RE INSURED IN THE MEAN- 
TIME—Your family is also protected 
during the time that you are savin, 
toward this retirement income. 
Provident Providor designed to pro- 
vide an income of $200 2 month 
‘would pay your family $20,000 in cash 
in case of your prior death. If death 
should result from accidental cause, 
your family would be paid $40,000, ot 
double the face amount of the policy. 
SHOULD YOU BECOME TOTALLY 
DISABLED—The company will 


for you if you become toully disabled 
for a prolonged period of time before 
reaching age 60. Furthermore, you will 
be entitled to your share of annual 
dividends, Under certain conditions a 
monthly income will be paid during 
disability. Thus, practically every con 
tingency has been thought of. 

HOW MUCH DOES IT cosT? 
Convenient annual premium deposits 
take care of everything. Just how 
rge or how small these deposits are 
depends, of course, on your present 
age and the amount of retirement in- 
come you will choose. 

But remember, the Provident Pro- 
vidor should not be thought of as an 
expense. It’s a sound investment —and 
is backed by an old-line company with 
cover a quarter billion dollars of assets. 

Find out today just how small a 
premium is required to secure for you 
the income you want, A free booklet 
will be sent at your request. Just mail 
the coupon. 


| arrange to pay all premium deposits life Insurance Company 
‘PhiladelphiaPonna 
| CUP AND Nay bi 
L ty wee eee 
yy. PROVIDENT MUTUAL LIFE INSURANCE CO. 
| by PHILADELPHIA, PA. 
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These boys earned £5,000 Scholarships this year 


Awards valued at 


°79,0OOO 


ENROLL NOW! 


Every boy in the United States and 
Canada, between the ages of 12 and 
19 years, is eligible 


Join the Fisher Body Craftsman’s Guild! ... 
Associate yourself with live, ambitious boys 
throughout the United States and Canada. ... 
‘Take partin a test of skill that gives you every 


chance to win recognition and eara substan- 
tial awards for work well done. 


More than 2,000 awards have already been 
distributed among Guild members. AM the 
contestants have gained invaluable experi- 
ence—formed lasting friendships—learned 
much that will help them toward success 
through all their lives to come. 


The Third Annual Guild Competition is now 
getting under way, and you can enter without 
paying a cent in fees or dues. Just follow the 
simple instructions on the opposite page. 
Boys who took partin the 1931 or 1932. com- 
petition can also enter this one, but they must 
enroll again to be eligible to compete. 


Where else have you ever seen or heard of 
such an opportunity? I 
door now for the third time, Why don’t you 
do something about it? 


knocking on your 


wae am 


OoODY 
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Another big opportunity! 


Four University Scholarships + ee AD 
trips to Chicago’s “Century of Progress” 
Exposition .. . 1120 other valuable awards 


A complete college education in return for proof 
of outstanding skill! That's how four Guild boys 
are going to be rewarded. 


A royal time at the Guild convention in Chicago, 
where that long-heralded "Century of Progress” 
Exposition will be in full swing! Such is the 
award awaiting 112 boys who earn first Senior 
and Junior honors. 


And there are 1120 Gold Awards, 20 for each of 
the United States, and 20 for each Guild District 
in Canada, Io all, Guild members will receive 
awards valued at $75,000! 


Conditions of the 1933 Guild competition are 
the same as those which governed the two pre- 
vious competitions. The judges are men of high- 
est standing in the knowledge of craftsmanshij 
At their head as Honorary President is Di 
Carter Beard, National Boy Scout Commissioner. 
Honorary President of the Canadian Section is 
John A. Stiles, Dominion Commissioner for 
‘Scouting. 

Join the Guild. Enter the competition, It may be 
your big chance to get started on a successful 
career! Read the simple instructions below—fill 
out the coupon—and enroll today! 


How to Enroll in the Guild 


Boy's Name__ 


local Boy Seat Leader. Or you eve 
py Alot the coupon at the riche Sota —sdinol 


Fisher Body Craftsman’s Guild Enrollment Coupon 
(Please print plainly in all spaces below) 


Name of 
your School. 


Grade 


Enrolled before Des CINo 


Teacher 
pal 


Besar ts mail tisconpon atone tte Fer Rady Craft sGui General ters Buildin, Der Mich 


‘competition for 1933. 


CRAFTSMAN’S GUILD 
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Cheap Sunshine Requested 
for Oklahoma Winter 


Now is the time for someone to write an 


expense. than ‘the cost of the bulb, scrap 
‘materials, and a litle time. We poor folks 
‘can't afford even the least expensive “sun 
shine” unit and. stand, But ‘we want our 
Sunshine We are hun- 
sry for itt The cheap- 
fst complete outiit is 
around $30. ‘The bulb 
is only about. $3.78. 
Why should the unit 
(the voltage reducer, 
the. Wansformer, of 
whatever it Is) cost 
so much? T_pretend 
to ‘be. broad-minded 
enough not, to say. 
that an article on the 
amp unit should take the place of such= 
and-such an article, because mothing is 30 
‘to’ please all your readers. 
inded” letter gets into 
“Our Readers Say,” I suppose your cartoonist 
‘will depict me sunning my large head with 
aan ultraviolet lamp. Tf it gets in, T wish 
‘you would first have an English composition 
profesor and an electrical expert rewrite it 
40 Til be protected from the mud that some 
Feaders are always ready to sling!—W. 
‘MeAlester, Okla, 


After All, Tools Are Needed 
To Build a Good Boat 


Tat a fairly new reader, but. already 
getting the fan spirit about your Worksb 
Department, Being a rank amateur when 
‘comes to building things, I'd like to raise a 
litte point in connection with your blueprint 
artis, When you tell us how to. mal 

ive a list 
‘ako tell, 
job? Td 
like to have an idea how much 1 have to 
spend for tools T may not have for some 
arial projet Ya Tike to make “HM, 


Are You a Hero—and Why? 
Don’t All Answer at Once 


Henr’s one for some psychological shark 
suesested by your “Robot Hero and Fire 
Panic” article in the October issue. I've 
‘known a flock of heroes—I'm not one of them 
ind fa, I could each was iat 
cousin to a jellyfish: splendidly. stupid_ ar 
not a thrilling nerve in his “body. 
merely went into. the 
hhero business because 
‘didn'tknow enough 
to keep out of it. Tm 
not referring to. police 
officers and. firemen, 
who are paid to be 
heroes, but to the com=  / 
mon and garden variety 
the amateur hero, 
Am T right? You bet 
jour life and I am. v8 
for a pleasant compan- 
fon and friend, give me a cheerful coward 
every time.—JF, Dallas, Texas, 


n 


When the Moon Comes Over 
the Orange Belt, Calif. 


I rmx G.D.W, of Lansing, Mich, i 
wrong in his explanation of "Fall Moon and 
Fros.” In the first place, dew does not 
fall. Tt condenses on the ground or on the 
foliage of plants. Therefore, the gravitational 
force of the moon would have no allect upon 
the dew “‘alling.” As to the heat of the 
moonlight we receive, I would suggest that 
G.DW. get'a good book on astronomy, and 
find out the exact amount of heat the earth 
receives from the moon. Here, in the Orange 
Belt, of California, much orchard hea 

is done and any rower will tell RLR 
Worden, Ill, that the moon has no effect 
‘upon frost.” Frost and temperatures down 
to ten or twelve degrees below freezing are 
controlled by the amount of water wapor in 
the ar, or the dew point. Clouds and gentle 
winds also help to control the affect of the 
frost, and a warm day preceeding the frost 
will essen the damage —H.P.C., Tustin, Calif, 


If You Don't Know This One 
You Can Ask Your Cat 


I svrvose that some, if not all, of the 
readers of this page know why cats always 
land on their feet. I have heard it attributed 
to everything from accident to “nt 
ference, and consequently I did some research 
work {9 determine the 

facts. Twill tell you 
the “result, and. I 
should like fo see what 


the opposite direction, 
for action equals re- 


at 
action. It a cat i 
ropped ack down, with, the eet turned 
Slightly off vertical, the tail will be swut 

none direction. But if the feet are o 

vertical inthe opposite direction, the tail 
‘will swing the other way around. Now what 
puzzles me is whether the cat will always 
{Swing in either the clockwise or counter~ 
ockwise direction if the fet are perfectly 
‘vertical when dropped. We migbt then find 
that some cats are clockwise cats, and some 
are counter-clockwise cats. I haven't a suf- 
Hat ‘number of cats my, don 

justify me in making a generalization, 

ships might be stabilized in like manner. 
DAB, Detroit, Mich, 


Splitting the Atom Holds 
Future of the World 


Your articles on chemistry by Raymond 
BB. Wailes hit the spot with many of us. It 
is my belief, though, that they are too ele- 
‘mentary in ‘character. I think something a 
little more technical would be appreciated by 
those of your readers who have taken high 
school chemistry and wish to continue study 
in that field of scence. I am waiting for an 
article on the transmutation of elements and 


the progress that has been made in that line 
of science in the last year. I believe that 
the future of the world is tied up in the 
“atom splitting activites” of modern science, 
BW, Vienna, 8, D. 


Here's a Mean Little Question 
for the Class in Evolution 


Mavey letters on “Our Readers Say” pages 
have been devoted to evolution, Pro and con, 
Here's an_ interesting fact these evolution 
hhounds ‘might ponder: The “gall fly,” 
litte wasp that makes 

‘swellings onoakleaves, 
dates back to the time 
‘when three-toedhorses 
still ranged the west- 
cer part of the United 
States, according to 
Amold D. Hollman, 
University of Chicago 
research worker, Be- 
tween two. layers of 
shale, Hoffman found 
the impression of a 
prehistoric uak leaf with swellings closely 
esembling those on ‘modern. leaves. The 
warps lay their eggs inthe tissues of the 
Teaves to insure abundant food, for their 
young grubs, Where does this fit in with 
‘our evolution? —J.EM., Yonkers, N.Y. 


Little Balls, Big Balls Alt 
Keep Rolling Along 


Tue problem in a recent ise of Porvtan 
Sewer Mowriay submitted by. P.C., cone 
cerning the two bowling balls can be answered. 
bby saying that both the largest and the small- 
cst balls will require the same time to make 
the trip. The time that it will take either 
ball to reach the goa ‘nly on the 
starting or initial velocity and the acceleration, 
faiven to it, In each case the initial velocity 
[5 zero. because they both start from rest, 
‘The acceleration of each Js due to gravity 
and is therefore the same, ‘Thus the time of 
each ball is the same._It will be seen there- 
ore that the size of the balls does, not 
affect the time of their arrival at the desti- 
nation—RJ.B., Milwaukee, Wise 


Here's a Hiccough Remedy 
That Will Kill oc Cure 


Wa the situation is down in your part 
of the world, T wouldn't know; but out here 
‘where men are men, there is an epidemic of 
hccoughs. Make your own guess as to the 
cause. In a stubborn 

‘ease, a good hom: 
remedy is the follow- 


outs 


air, and 
breathes in and out of 
it. This results in an 
‘accumulation of car- 
‘bon dioxide gas in the 
bag. Breathing such a mixture has often 
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hhalted severe cases of hiccoughs. No harm 
is done as long as the treatment i stopped 
Ibefore the patient faints or dies or asks for 
another quick one—ELeR, Prescott, Ariz, 


Maybe This Reader Has 
No Real Love for Dogs 


‘Tas dog business fs rather getting on my 
nerves and T thought Ti Just’ mention the 
fact to you, Civilized, city dwelling people 
have as muuch need of a'doz as a high powered 
auto has for a horse, T see that over in Hun- 
tary, compulsory vac~ 

«ination of dogs is being 
tried out ia an effort to 
stamp out hy-drophobia, 
‘Once’ a year, all doss, 
more than three months 
‘od, are to be given in- 
jections of anti-rabies 
Serum, The cost of the 
injections will be bone 


Ray, 
by the sate. Would PE 
We betier idea to sd 


vaccinate the 
against any desire to have the worthless 
‘beasts around? Noise, dirt, and fleas—that' 
a dog. Plus a yeak minded sentiment, pr 
historic in origin and atavistle In survival— 
RG, New York. 


Blood Fell Like Rain But— 
Where Were the Feathers? 


I've done a great dea of reading on the 
subject of weird, natural pezomens pack 
fs the fat of gh"iom the sky reported 
in Sour article "It Does ‘Kain Eh tn a 
Teesnt fate of Poburaw Sctuxee Mowry, 
fd Tim ‘bot sated, wilh the. sve 
SSE aputiny gem forthe 
Currences ‘Here's another one for you. Some 
time ago, Inthe nineteenth cent, a rl 
Tigi ell for several hours over the. dy 
sof Rome. Taken tothe city health Inboratory 
Ae War analyzed as being compored ot 
fame (ope 6! coxpuseuarstrture-cotimon 
io"hait oma oa, The. Se 
planation “piven aid acepted was. that 
Some hock of birdy traveling ata very hh 
Eda rn fot Hoa rice of 
hough’ strength to tear the weaker a 
tanger birds to, pees. Hence the fall of 
Blood Fine-as"fae 90 Wt gor. But if you 
cept that esplanation, why blood, and 
‘nly blood, fall? Why’ was thee fo. repart 
AF feathers of bones, of flesh als falling? 
How would ou expliin it? Or does anyone 
think Bt lkely this bloodstike vain came Irom 
warring factions engaged on Mats or Venus? 
TAGs Lowell Masa 


Leaning Laddecs Give You 
the Width of This Street 


‘Tus is my frst time in print and T am 
ovoked into it now by G.NP., of Meriden, 
Conn, who hag asked for a inathematial 
chestnut. Here it sz Two ladders are lean- 
fing across a street. The. street runs north 
fand south. “One ladder leans from the east 
fide “at. the functure of the building and 
side walk, and reaches over to the building 
fon the other side. ‘This ladder i forty. feet 
Tong, ‘The other ladder is thirty feet lons 
find starts on the west side of the street 
fat the juncture of the 
building and side walle 
and reaches over to 
the other side, At the 
int where ihe two 
faddors intersect Is 
ten feet to the pave- 
ment. ‘The buildings 
are perpendicular. 
How aris it from 
fone building to the 
‘other? You have the 
best mazazine. of its 
kind on the market PEF, Huntington, Ind, 


or 
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Brother's Age Is Anything 
from Three to Eighteen 


LDL, Pottsville, Pa., wants to know bow 
ld the boy, whon! swe’ will name John, 13? 
We will name his brother, Bil. Now there 
J no solution to this problem. Jobn could 
be the youngest and he could be three years 
old; six years old, nine years old, twelve, 
fifteen, of even eighteen years old. He could 
be three, nine years befare Bill was one, now 
ten, or be could be six, nice years before 
Bill was two, now elven. So, Mr. LDL, 
Tam ot going to tel you how old. John i. 
FCCC, Flint, Teas. 


Our Baby Planet Nothing 
to Get Haughty About 


Your mention, in a recent isue, of a new 
baby planet reminds me of one T have seen 
twice With the naked eve right here in Perth 
Amboy, N. J. I saw it frst in November, 
1919, Three’ years ater I again saw it i9 
October, Being. astronomically. inclined, 1 
often look at the moon, Imagine my aston- 
hment at seeing what I thought was a toy 
balloon pasting across the moon. However, 
T'soon saw it could not be balloon as 

took about three minutes to cross the moon, 
Possibly this litle planet has been known for 
1 long time, but anyway 1 thousht it worth 
mentioning. G.R.C, Perth Amboy, N. J. 


Airplanes Keep on Flying 
But They Don't Tell How 


WET, certainly are appropriate initials for 
the bird in Harrisburg, Pa, whose letter ap- 
pears in a recent isue of Porvvar Scirscr 
foxrutty. He is all wet. He claims an 
ple fets its rust from a parti vacuum 
In front of the propeller which is supposed 
to pall the plane through the air. Any’ high 
school student knows 
that vacuums don’t 
pal, What’ acealy 
jppens is that the 
propeller takes air 
from in front ard 
piles it up behind, 
thas making a" great 
difference in pressure 
fon ether ‘The 
‘excess presure bei 
pushes the plane 
head. “Abo it is my 


From a complete 
standstill, the air is suddenly accelerated 
backward by the propeller. Thus the pro- 
peller is shoved ahead not only by the dite 
ference im pressure but also by interia, As 
for the sailboat that's all hooey, too, The 
wind merely piles up behind the fall, ra 
the pressure and forcing the boat 
MCW Jr, Cortland, N.Y. 


Where Popular Science Leads, 
The Others Follow Along 


Tarcaxce acquainted with Porviar Sciesce 
Moxrazy about twelve years ago and have 
been a regular reader ever since. I shall cone 
tinue to be one, too, for the pazes of your 
magazine put me at least one jump ahead 
of everybody I know in knowledge of what 
4s going on in the world. It has always been 
a source of wonder to me how you And 20 
many interesting, new things to. describe 
month after month and how you manage 
{0 get them first. Take just a few cutetand- 
ing developments. Porcian Sciescr bad a 
comprehensive and fourking radio depart- 
‘ment long before radio broadcasting <xusht 
fon with the public. Your readers knew all 
about the mechanics of talking pictures bee 
fore a single talkie had been shown in a com 
mercial theater. Readers of Porutae ScHsce 
‘didnot need to wait for the epochal Lindbergh 


fight to make them ait conscious, Your 
‘magazine had kept them in pace with aviae 
ton progress for years before that, When T 
saw the first newspaper article about the 
seadrome it was old stuff to me because its 
Snventor had told Porviar Screxce all about 
ita couple of years earlier. You printed 
articles oa balloon tires, four-wheel brakes, 


nd other automobile improvements before 
anybody but the automotive engineers had. 
them on their cars. You have been ahead of 


tion, television, and ship models, “Keep it 
up, Pororar Scuexcr, ‘and more power ta 
your sharp cyes!—AOR., Dubuque, ows. 


OF Course, the Cows Might 
Give You the Answer 


Cax any of your bright and shining readers 
explain this one: A professor at Ohio State 
University, finds that a green grass diet for 
‘cows produces richer milk tan one of dry 
fodder. His experi- 

ments, he says, were 
conducted over a pe- 
tod of several years, 
He compared the milk 
siven by cows krazing 
fn the open fields and. 
those. fed on fodder 
and the vitamin con- 
tent of the latter was 
found far inferior. 1 
assume the profesor 
fg right, ‘but why? 
What is’ there in the sreen grass that isn't 
in the cured fodder? Tim a dairyman, and 
Tit like’a simple answer ton hard question, 

JBL, Bediord, N.Y. 


Massachusetts Now Claims 
America’s Crookedest River 


Ix. 4 recent issue of Porviar Sereves 
Mowritey there is an article entitled “Atperi= 
a's Crookedest River is. Maj ‘The 
lilustration does mot give the whole river, 
but. what is evidently” the crookedest party 
stating it rung twenty miles to advance only 
six, Here in Massachusetts we have a river 
that beats it.The Charles River i claimed 
by our people to be the erookedest tiver Ia 
the country, and here are some of the figures 
to prove iti Total length, 85.76 miles, Air 
line, 25.80 miles, Across Wellesley neck, alt 
line, 349 miles. Around by river, 23.08 miles, 
Dedtam, or Long Ditch, 0.74 miles, Around 
by: river, 6.16 mulles. ‘Another tateresting 
feature of this crooked river, is that at 
Dedham, it loses one third of ite water via 
Mother Brook, to the Neponset River. In its 
total length ij as crooked as the selected 
part, of "Nolin River, and, in places, it is 
Grookeder—D.WN,, Wellesley’ Hills, Mass, 


Grandpa's “‘Jolly Rocker” Makes 
Three Sets of Twins Happy 


 sovan a copy of your Apeil number and 
was very much interested inthe “Jolly 
Rocker.” T begged some discarded. wheel, 
‘took them apart, and ted the felloes, Since 
then T have made and given away six “Jolly 
Rockers” at a very small expence. The funny 
part is T have given 

them to three sets of 
twins. They were boys 
fazed about ls, mine, 
fand eleven, The “Jol 
iy Rocker" is 2 great 
joy producer, its any 
ety, and with dis 
carded wheels Iving 
round ‘everywhere 
fone eam je scrap hime 
ber, nails, and per 
rallon and set ‘Rock 
ers a rocking. That is, my experience and I 
am only eighty W., Newath, N 
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Puppet Planes 


for Tragic Scenes (eres fogs (pe opera 


startling scene. See page eighteen for full 
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ae % Amazing Facts Discovered by a 
Famous Physician Arm the Police with a 
Mighty New Weapon Against Crime 


TEN-YEAR search for two ears just alike has led to the discovery of a 
‘new weapon against crime. 
‘The other day, Dr. Theron W. Kilmer, noted New York physician, told 
police officials at the seventh annual convention of the National Identifi- 
cation Association, meeting in New York City, of discovering a “criminal ear” that 
appears twice as often among gangsters, thieves, and thugs as among honest citizens. 
In addition, he as worked out a system of classifying ears as an aid to trailing 
wanted men. ‘Because of his researches, such strange terms as “flap ears,” “earo- 
irraphs,” and “one-o'clock ears” may soon hold important places in the vocabularies 
of American detectives. 
For when Dr, Kilmer speaks, police officils sit up and take notice. His studies 
in connection with the life-saving and identification branches of police work have 
Drought him honorary memberships in such organizations as the New York State 


Two distinct types 
cary classed by 
Dek 

(ire identthy 


By Evwin Trare 
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Auto thieves. 


Association of Chiefs of Police, the Inter- 
tational Association of Chiefs! of Police 
the National Identification Association, 
and the National Association of Police and 
Fire Surgeons, For many years a lecturer 
for the New Vork City Board of Educa- 


tion and the New York City Police De 
partment, he is widely known as a crim 
Inologist and identification expert 

A strange little dialogue with himself 
some ten years ago, played an important 
part in starting Dr. Kilmer on his stud 
of ears. One day, he was looking over 
rogues’ gallery photographs at police 
headquarters and picked up a side view, 

“This,” he mused to himself, “is Mike 
‘Mulligan, How do T know it is Mike 
Mulligan? Well, it looks like him. If T 
take away this ear does it still look like 
him? Not so much, Well, suppose I take 
away Mike Mulligan and leave the ear, can 
T still recognize him?” 

He decided to find out, He began to 
sty ears, compare ers, photograph crs, 
secking to discover whether every ear is 
as distinctive as the license plate on a 
motor car or whether two or more ears 
are often identical. 

‘On the street, in church, on subways, 
he noted the sizes and shapes and styles 
of the ears around him, He grew to recog- 
nize hundreds of unknown people by their 
ears, Dinner guests at his home became 
used to the invitation: “Now, let's get a 
picture of your ears!” as they retired from 
the table. Year after year, he photo- 
fgraphed the ears of his family, his patients, 
his friends, 

Incidentally, among his other accom- 
plonsite, De Liver - = conte 
tographer. One room of his home is fitted 
tip with all the equipment necessary for 
Bartmait photography. A few years ao, 

hobby of his received unusual recos~ 
io when a tondhiy poblieation dealing 
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AVERAGE ALL 
CRIMINALS 


antainats| 


with the wor 
Taphers devoted a who 
his pictures. He 

To get scientific 
he had to devel 
purpose. At fi 


Finally, he 


he trie 


inch 
Tens lo 


piste ec seat the sz of the et 
ie potoraped to te fast of 
milcter, 

Within this oblong box, thrce tubular, 
Lovo electric light bulbs fash: on for 
the fraction of, second when a picture fs 
feapped to provite ihe pecesnty Hh 
fatlon. The Tour by five inch window in 
the front of the camera is placed against 
the head of the person whose ear is being 
photographed so the car is in the center 
‘of the picture. As the camera is always 
Placed fn the same position in relation to 
{he bead, the picture ls always taken from 
the same ange 

To test the accuracy of his apparatus, 
Pe Lae photaeraied sac: Patterns 
Of wallpaper, placing the negatives over 
the originals to see that they matched in 
very particular. On half dozen diferent 
days, he took pictures of his son's right 
ae "Tests ater revealed that’ these sik 
epnives were Mdniial, No multer tea 
tr where tbe pictures are made, the “ear 
crap camera records the ste ear ex 
sel the tame. 

Photographs made in, San Francisco, 
Cali and in Portland, Maine tthe pe 
Sef the secs wil elec aborkaety 
Sd establah Seti 
However, when diferent cae, that appear 
‘identical to the naked eye, are photo- 
graphed and the negatives placed coc on 


GO WITH FLAP EARS 


Sod love-set ears. At ift, chart shows how 
liigence required to commit’ the’ crime 


iis pictures, Dr, Kilmer always. photo- 
graphs the right ear. This coincides with 
the ones shown in the center of stand- 
ardized side views of the rogues’ gallery. 

In all, Dr. Kilmer told me, he has 
photographed and compared upwards of 
3,000 ‘different ears. And no two, in all 
that number, were alike, More thin that, 
he found that the right’ and left ears on 
the same head are always different, con- 
trary to long-held opinion. The more pic- 
tures he took, the more sure he was that 
he was on the trail of a new means of 
accurate identification, 

While “earographs” are not expected to 
supplant fingerprinting as a final check 
upon identity, Dr. Kilmer does foresee 
their wide use as an additional test, to 
supplement fingerprinting, A criminal 
seeking to escape arrest can disguise his 
features in many ways. He can dye his 
hair, thin out his eyebrows, grow a beard 
to cover his face, wear heavy glasses that 
hide his eyes. But, since the ear becomes 
useless if it is covered, criminals practical- 
ly never attempt to disuise it 

ive who has the picture of a 
iminal’s ear in mind ig helped to 
pick out his man no matter how he is 
otherwise disguised. And an ear can be 
studied without arousing the suspicion of 
the one under observation, 
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I remember one famous New York de- 
tective who told me that he made most 
of his captures of wanted men by recog- 
nizing the backs of their heads, He didn't 
io ie LO 

er people he saw in police lineup that 
way, but he knew it was, Inasmuch as the 
ears are one of the most prominent fe1- 
tures of a head seen from the rear, this 
detective was probably unconsciously mak- 
ing use of Dr. Kilmer's plan of identifica- 
tion by ears, In Paris, as an aid to French 
detectives, the rogues’ gallery contains 
rear views of the heads of criminals as 
well as front and side views. 

If Dr, Kilmer’s discoveries are applied 
by criminologists, the chattering teletypes 
and police radios of the future may broad- 
fast descriptions of fleeing criminals that 
contain some such sentence as this: 

ivatch for this ear: Flap, Lobelss, 
Eleven-O'Clock, Round, Shut. 

‘Those cryptic words will mean 
much to the detective trained in 
the ear classifications worked out 
met. There are five di- 


first, the ears are divided 
according to their position on the 
hhead as’ seen from the front, 
“Close” ears are those that lie 
‘comparatively flat against the 
head; ap” ears those that stick 
‘out, The second division contains 
the’ “lobeless” ears, ones growing 
right out of the skin above the 
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FIRST FULL PRESENTATION OF 
NEW IDENTIFICATION SYSTEM 


\S WE go to press, Dr. Theron W. 

Kilmer is telling the National 
Tdentification Association, meeting in 
New York City, the startling fact that he 
hhas discovered a “criminal ear.” For 
over thirty-five years, Dr, Kilmer has 
been a prominent physician of New York 
City while bis work in criminology has 
won him honorary distinction in Europe 
and America, It is thus a matter of great 
pride that POPULAR SctENCE MONTHLY 
is able to give its readers the first complete 
report of the work done by this famous 
physician and student of human nature. 


ibe” ears, having 


angle of the jaw, 
appendage ‘at the 


the familiar fatty 
bottom, 

‘The third division denotes the manner 
in which the ear is attached to the head, 
that is, whether it fs straight up and down, 
tilted forward or tilted back. The axis of 
the right ear is compared to the hour hand 
‘on the face of a clock. If the ear is straight 

and down, itis designated as a “twelve- 
o'clock ear.” If the top is farther abead 
than the bottom, so the ear appears tilting 
f 4s called a 
“one-o'clock ear,” an 
it tilts back, it is an 
“eleven-o'clock ear.” 
The general shape of 
the ear, either 
“round” or “ellip- 


tical," forms. the 
fourth division. 
‘The fifth desig- 


nates whether the 
‘anal, or opening, 
of the ear is vis 
= ina side Ae 

open” ear 
tomy visible; in 
St” ones, can 
not be seen 

By broadcasting 
such information, 
the search for 2 


‘same car and below 


wanted man is instantly narrowed 
down. Just as an officer on the 
lookout for a stolen car with an 
Indiana license plate ignores all 

her plates, 30 the 


ly different ears, thus saving 
time and avoiding the arrest of 
i persons, And, while an 
auto-thief can change ‘his license 
plates, a criminal can't change his 
fears to disguise himself 

‘The chances of an innocent per 
son having ears that tally in all five 
respects with those of a wanted 
criminal are slight. Even then, the 
enact negatives of the “erogriph” 
camera would expose the ilfers 
ences between them, 

It is often impossible, in_ the 
work of identification, 10 get, a 
‘good look at a person's face, Again, 
he may be sitting down so an esti- 
mate of his height and weight will 
be difficult, But one glimpse of an ear may 
settle his identity. By means, of this clue 
alone, a sleuth can often pick his man 


wpture of criti 
nal his researches 
will help ing vietims of violence 
and missing persons and may also play 
an important part in kidnaping cases, 
His tests have shown, he told me, that 
the human ear changes little from child- 
hhood to old age. He has compared pic- 
tures of children’s ears with the sime ears 
later in life. During his decade of research, 
he has repeatedly examined and_photo- 
graphed the same ears and found they 
remained identical year after year, Thus, 
a person kidnapped in childhood and re- 
covered years afterwards, might be lider 

tified by his ears 

Families, he also learned, have similar 
ear traits that show relationship to the 
eyes of the expert. In addition, his inves- 
tigations have exploded the old theory that 
fn car without a Tobe indicates degeneracy. 
‘There is no basis in fact, he told me, for 
this belief. 

‘A few years ago, a bullet-riddled body 
vwas found on the outskirts of Chicago. It 
was thought by the police to be that of 
Frank Foster, notorious gangster then 
wanted in connection with the “Jake” 


Lingle slaying. (Continued on page’ 105, 
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Startling Movre Stunts 


eit’ Loy Planes on Strings 


UPPET airplanes, looking exactly 
Nike full-sized machines ready to fly, 
now take the place of real planes 
in filming movie air stunts. On 

sereat sound stages, they are always under 

control, ready to “ily” through fog and 
storm and snow or to be photographed 

‘against mountain and cloud’ backgrounds 

for thrilling closeups in the air, 

Whether tiny or large, the planes are 
suspended by wires and’ cables operated 
by a “pilot” who sits high above the stage 
in a discarded airplane seat, one hand 
resting on a conventional control. stick 
ith which he dips the plane, lowers the 
tail for landings, and otherwise: manipu- 
lates the top plane as though a pilot were 
flying it free from outside control. 
Thrilling evolutions are performed by 
these puppets. They dive on a tiny field 
covered with snow-like gypsum, crash 
through hangars, explode and burn more 
ically than full-sized ships could be 
crashed by stunt pilots. And they're al- 

‘ways under absolute control, ready to do 

the director's bidding. 

Recently I was privileged to witness the 
making of nerve-tingling scenes at Uni- 
versal City, while “Air Mail” was in prep- 
aration, One full-sized plane actually 
crashed! on a “snow” covered set on the 
back of the lot; another hung from the 
roof of a dark siage and was rocked gent- 
ly by a carpenter standing at one wing as 
two actors fought “in the air”; other 
miniature planes, having a wing spread no 
greater than eight feet, roared down 

through a storm to land, bouncing, on a 

snow-covered airport as’ three property 
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By ANDREW R. BOONE, Many technical problems are involved 
in making these scenes. A. full day may 
be spent taking and retaking a single 

men cranked ached om fakes down’ scene showing ‘a trismotored tansprt 

from as many hoppers and two wind ma- gliding through a storm for a landing on 
chines blew this “snow” in a wild the raised platform that looks like 
furry across the airport, a desert landing field, Out of the 
Jot John Fulton, who makes these 

special effects, may get 

a single thirty-foot 

‘quence that ean be used 

in the finished picture. 

Fully a dozen times 
during one morning re- 

cently, while I sat on a 

tool box behind Fule 

ton’s squat camera, 
pointed from near the 
floor up over the ‘field’ 


SLIDES Dow™ A wiRE 
‘TO PERFECT LANDING 


This 
finding 


oN 


POPULAR SCIENCE MONTHLY 


the dating actorpiot or technician 


CRASHING A 
MOVIE PLANE 


2 drape fe 
foray ie lands 


toward the incoming plane, this tech- 
nical director filmed the’ miniature 
ips it cae ove a ao Sh 
tudes and speeds, darting through fox 
that filled one end of the eurtained 


room, sliding down through the snow 
and whizsing past our ears to the end 
‘of the 200-foot runway. 

Suspended from fifteen tiny and in- 
visible wites, connected in. groups of 
three with his controls sixteen feet 
‘above, the little. ship looked like a 
Biant ‘airliner dipping through the 
gloom. Possibly you can get the pic~ 
ture better if T carry you with us 
through one sequence. 

Perched in his chair in a compli- 
cated wooden framework attached to 
4 monorail running the length of the 
sound stage, one of the stage hands 

ietly awaits the order to “come 
through.” One hand rests on the con: 
trol stick, connected with thwart-ship and 
fore-and-aft wooden bars from which the 
plane is suspended. By moving his hand 
{o the right, the right wing is depressed. 
By pulling the stick back, the tail settles 
and the plane prepares to land. And, since 
the entire framework is counterbalanced, 
the operator lowers the plane by pulling 
doyn on a large rope hanging alongside. 

Little mounds of salt and gypsum dotted 
the fifteen-foot airport; a barbed wire 
fence, perhaps three inches high, marked 
the far boundary; from a tiny tin barrel, 
hardly larger than an ink bottle, flames 
Teaped and black smoke trailed away to- 
‘ward the roof. Brilliant sun arcs east eerie 
shadows across the airport. 
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From the heights came a voice: “How 
do you want the ‘props’ to tum, John?” 

“Better idle them for the ‘Tanding,” 
Fulton replied, 

‘The assistant flipped a switch, connected 
through the tiny wires to motors turning 
the propellers. Through the shadows 1 
could see them flashing. 

“All switches on,” shouted the assistant, 

“Give us some clouds,” Fulton de- 
manded. Two workmen, carrying pots re- 
sembling blow torches connected with 
compressed sit hoses, waved the pots 
around the room between the camera and 
the plane. As the room filled with tiny 
lobules of liquid clouds, the workmen 
ducked out of ‘sight, 


Dummy Plane with Dummy Pilot 
Pictured i Realistic Crash 


Phot taken especially foe 
Poetaattch ce on dle 
‘by Univeral Picture 


“Okey,” Fulton exclaimed, "Now 
start the snow.” 

“The whirring wind machines began 
to blow the com Rakes across the st, 
There befor ou ees 2 stow som 
shipped the lonely port ae the single 
Gil barrel invited the troubled ait liner 
down to safety. Everything was ready 
for the plane to land 

“Let er come," Fulton shouted, as 
be emp fo pee trout the 
finder at the puppet plane, 

"The plane, moving sloniy at first, 
quickly" gathered speed un 
down the stage thirty miles an hour. 
‘An endless steel “cable,” wrapped 
round a stel drum tured by eleetic 
totor, pulled the plane and its, cn 
trol apparatus slong, Any of 710 
speeds, from one-seventh mile 10 
thirty ‘miles an hour, are. available, 
toerely through a turn of 2 switch, 

L have seen many great Tiere of the 
aie settle on hard ranays at tight, Never, 
fheeghy bare T sect a fending meee peo! 
istie than the nofacless glide of the eight- 
foot minature, When it started, posebly 
2 hundred fect from the litle aitpor, 1 
Could see its running and landing lights 
poking thelr way through the man-made 
orm: Gradually the plane itself took 
ape and finally, as it sped over the port 
ina first try at the field, the profiles of 
qastchoard figures were’ etched againet 
tiny. lights within the cabin, All these 
things the camera sv and recorded more 
faithfully than it could a similar landing 
ina real storm of 2 plane ten times 28 


large as this one, (Continued on pase 106, 
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USE MODEL OF BIG LOCOMOTIVE TO SOLVE RAILWAY PROBLEMS 


Togorve railroading problems,engineers 
of the University of Ilinois have set up in 
their laboratory an imitation locomotive. 
‘This unusual model is a quarter-size repro- 

fa heavy Mikado- 


ine but never goes anywhere. An obserya- 
tion peephole enables the experimenters to 
ssee what goes on inside the model. In one 
series of tests, the efficiency of 186 differ- 
tent shapes of smokestacks was compared, 
and accurate data have been obtained. In: 
struments make record of steam flow and 
‘atmospheric conditions 


Lights automas 
feally glow be 


RADIO LIGHT GIVES PROGRAM SOURCE 


A napio set that shows at a glance the source of a broadcast 
im is the invention of a young Milwaukee, Wisc, eleetti- 
cer, On top of the set is mounted an illuminated map 

of the United States, When the user of the set tunes in a station, 

lamp bulb automatically flashes behind the map at the point 
the program originates. Thus it is unnecessary to wait for 
the station announcement to learn what station is being heard, 

a fact that would save much time when a particular station is 
sought. Lamps are provided upon the mi 

the country’s important broadcasting sta 

unusual attachment, the set, in outward appearance, resembles 

a standard instrument and is tuned with a single knob, 


MACHINE STEAMS PAPER FROM WALLS 


‘This machine supplies steam that removes old wallpaper 
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NEW HOLDER ENCLOSES 
ENTIRE CIGARETTE 


OWL CLOCK’s EYES TELL TIME 


axarep, with revolving eyes that 
1 is an amusing clock made in 
Hours are read at the left, as 
the owl, and minutes at the right. 
the photograph, the eyes indicate 
three o'clock. No numbers are on 
the dials, as one mentally associates the 
numbers with the proper spacings. 
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New Gyroscopes 


BALANCE ITALIAN LINER 


Rolling 
Waves Are 
Unable to 
Disturb Big 

Ship as Rotors 

Whirl 


near the end of November, the Conti di 
‘Savoia, newest and second largest Italian 
luxury linet, will pay little heed to Ul 
of the sea, Three giant gyroscope 
thirteen feet in diameter and weighing a hun- 
dred tons, will counteract the disturbing forces 
of the waves, holding the 48,000 ton ship to an 
even keel, 

For the first time in history, gyro-sta 
tion, long used on warships and yachts, 
been applied for the comfort of passengers o 
‘giant ocean liner. 

‘In operation, a small, sensitive pilot 
scope detects the first Keeling impulse 
of @ wave, and through relays and a 
Feared precesion motor, causes the sax 

ising gyros to begin tilting, in a fore 
‘or aft direction, from the vertical, As 
Tong as they are tilting, the gyroscopes 
counteract the force of the waves. 


Cen across the North Atlant 


fone of the three 


To cive its patrons 
some of the thrills 
of a transatlantic air 
voyage, a Paris café 
has installed a repro- 
duction of an airshi 
and control cabin in 
its dining room. The 
controls operate a 
moving panorama on 
the wall, whose 
changing scenery 
provides the illusion 
that the onlooker is 
traveling from Paris 
to New York. The 
triptakes fifteen min. 
utes, Waiters and 
other employesin the 
restaurant are appro- 
rately dressed ag 
stewards, complete 
with their buttons 
and gold braid, 


MIDGET POST OFFICE 
HAS PHONE BOOTH 


Coxntsartox post offices and phone 
booths are now the style in England. 
‘At the compact booth illustrated, in 
Birmingham, a person may obtain 
stamps, mail a lett 

hone call to any poi 7 
‘The booths are being erected at con- 
venient locations on the city streets, 
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NEW FILM WILL PICK UP FINGERPRINTS 


Fixcenpnints literally a! 
jects near the scene of a erin 
rocess invented by Alton K. 
sistant in anthropology at the \ 
Wisc., Public Museum. Speedy and accu- 
rate, the new method may supplant photo. 
sgraphing the tell-tale prints, Police officials 
hail it a8 an outstanding advance in crimi- 
logy which will prove of gre: 


ai he 
surface layer, The dissolved side is then 
pressed against the fingerprint, which has 
been dusted with ampblack of aluminum 
powder. After drying ten minutes, the film 
may be peeled off. It takes the print with 
it, so thoroughly incorporated in the film 
that not even a trace is left on the original 
object. The resulting film record is conveni- 
ent to handle and virtually indestructible, 


SAFE TRAY FOR SMOKERS 


Foxcorrew cigarettes can do no damage 
when they are left lying in a new glass ash 
tray. A close-fitting groove in each rest puts 
out the cigarette before it burns down far 
enough to fall off the tray and mar a table 
top o upholstery, 


BOTH ENDS OF LIFEBOAT 
RELEASED AT SAME TIME. 


A wew releasing mechanism for lifeboats 
was successfully demonstrated in New 
York the other day. The device was in- 
vented by H. J, Ferguson, First Officer of 
the S. S. Duchess of Atholl, to avert danger 
‘of capsizing at the moment that the boat 
casts loose, When the lifeboat reaches the 
water, a pull of a lever releases fore and 
aft davit cables simultaneously. A connect- 
ing rod, which runs along the bottom of the 
oat, operates both releases at once and 
virtually makes an accident impossible, 


ELECTRIC EYE GIVES CORRECT 
PHOTO EXPOSURE TIME 


‘Above, uri the 
Ponire time, At 
tig windows for 
the ‘photo ces 


Gvesswork is removed from picture-taking by a new meter that 
automatically reveals the correct exposure to use. A pair of photo- 
electric cells in this device measures the intensity of the light, which 
is indicated in units of light value by an electric needle on'a dial 
By referring to a table beside the dial, the proper exposure corre- 
sponding to the light value is found. Pressing a button on top of the 
instrument amplifies the swing of the needle exactly ten times for 
convenience in testing the comparatively weak strength of artificial 
light. While the new instrument is of more expensive design than 
other exposure meters of less precision, its first cost is its last, and 
it is built to last practically a lifetime, according to the maker who 
says its accuracy makes up for its cost. 


2 new lifeboat vhat hi 
ot which both ends 


freed 


AMERICAN BUS CAN RIDE ON RAILROAD OR HIGHWAY 


A Moror bus that rides on roads or 
rails with equal ease was demonstrated in 
Chicago the other day. Small flanged guide 
wheels, Iet down before and behind the 
‘main ones by a control beside the driver's 
seat, keep the odd vehicle on a road 
track as it rolls along on its rubber tires. 
While the first model was for passengers, 
others may carry freight. The road-or-rail 
coaches could be loaded at a factory, driven 
{to a railroad, and formed in trains to be 
hauled to their destination, where they 
‘would leave the rails and proceed individu- 
ally to consignees’ doors. The buses would 
serve as passenger vehicles on branch roads, 
British lines have been trying out a some 
what similar vehicle for this purpose, known 
as the “ro-railer” (P.S.M., Ape, 31, P. 33). 


WAVES ITS WARNING 


A sew rear stop light for auto- 
mobiles attracts attention 
{ng back and forth like the red warn- 
ing signal at a railroad crossing. A 
small electric or vacuum windshield 
wiper motor operates the arm to 
which the light is attached, ‘The 
switch or operating valve is con- 
nected to the foot brake so the light 
flashes on and begins swinging auto- 
matically when the brake pedal is 


NEW AUTO STOP LIGHT Lf 


pressed, The moving light, it is ex- 
pected, will be more readily seen 
than the stationary kind ‘Asta stop light swings its ced warning 

BOUNCING BALL TESTS POWER OF VOICE Unosual model of chloro-bensine molecule, Balls 


waer’s lungs need 

a trifling ATOMS IN MODEL OF MOLECULE 
sunwwnit of Siete Bll come BEHAVE LIKE REAL ONES 
cert hall with sound, re- 
ent experiments indicate ecules behaved like real ones before a 
To test the power behind ‘scientific meeting at Donver, Colo, They were 
the human voice, subjects built by Prof. Donald H. Andrews, of Johns Hopkins 
atthe phoneticlaboratory Univ that molecules are made 

of Y forces like springs, 

Engineers under his direction put metal balls and 
to sing into'a bouncing- spiral springs together. Each ball represented an atom, 
bull device resembling a and its size was in proportion to the atom’s weight, 
familiar child's When the models were shaken at different speeds by 
typical singing an electric motor they gave vivid proof, according to 
proved capable of Dr. Andrews, of the accuracy with which science has 
the ball, which weighed pictured molecules. A model of a water molecule, for 
half “a gram (roughly, example, proved to have three vibration points, It w 
1/S0th of an ounce), to found that these corresponded almost exactly with 
a height of seven centi- three lines in the spectrum of water, believed to rep- 
‘Power exerted by singer's voce is tested with this ball meters (about 3 inches). resent vibration points of the actual molecules, 
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Picture shows how caring » 
sriselatly tea 


By JOHN E. LODGE 


NDERGROUND shells of ice as 
tall as seven-story buildings. are 
helping to construct a. pair of 


tunnels beneath the Scheldt River 
at Antwerp, Belgium, When engineers were 
faced with the problem of sinking ventilat- 
ing and elevator shafts through fluid quick- 
‘sand, they decided to freeze it! Their su 

cess in forming al-ice barrier 
keep water out ting world 
est, since the unusual engineering 
imay be applied to good effect else 


Belgium's two new tunnel—one for 
automobiles and the other for pedestti 
fans—will give the 400,000 inhabitants of 
Antwerp more elbow-room. Further 
growth of the city on the right bank of 
the Scheldt is impossible, but across the 
river is a wide area to which the tunnels 
will give access 

‘The vehicular tunnel will have 


ternal diameter of thirty-one feet. Tis tw 
lane roadway will carry 
hhour, Between portals the tunnel 


GoD wchiles an 
tbe 
hn sme for Ati et po 
p ninety feet beneath the surface 
a i Scheldt. The pedestrian tunnel is 
oth shorter, meanciag 050 fest rom 
end to end, Elevators instead of long ap- 
proaches with, gradual grades will give 
access Re this, Both a traverse man 
Clay, eflering no unusual construction difie 
culties for most of their length. 

To reach this underlying clay, however, 
the tunnels must pass through a veritable 
quagmire on the left bank of the Scheldt. 


Fa 


METHOD OF 
DRAINING 
TUNNEL 


Quicksands 


PEDESTRIAN 


‘Cure SHELL 


HOW ICE SHELL 
1S FORMED 


DRAIN PIPES ON 
ACH SIOEOF 
qUnnce Lower 

GROUND WATER | 


sec 


APPROACHES 


Here the low-lying land is composed 
muddy flats and sandy stretches that ri 
only a few feet above the water at high 
tide, Accordingly, one has little more to do 
than scratch the ground to reach water. 
‘At the open-cut approach of the ve- 
hicular tunnel, the engineers sank shafts 
along the sides, Electric pumps, placed in 
the holes, soon lowered the underground 
water level sufficiently to keep water out 


of, the cuts while work was in progress, 

‘This method, however, did not sufice to 
keep water, from flooding the deep venti- 
lator and elevator shafts that descend as 
far as ninety feet through quicksand to 
the tunnel bores. Americans would sink such 
shafts with caiscons, under air pressure, 
‘The Belgian contractor chose a novel 
‘method that takes longer, but saves money 
and material in the end. He elected to 
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Frozen so Dig Tunnels 


Engineers Startle 
World with Casings of 
Artificial Tee Around 

Ninety-Foot Shafts 


freeze the ground, forming a rigid cylinder 
of frozen earth around the site of each 
of the deep shafts, Thus he demonstrated 
in practice the use of ice as a structural 
material, an idea already proposed and 
discussed by scientists (PS. M., Sept, ‘32, 
p. 33). 

> Around the ste ofeach shaft were 
sunk agout 120 holes in two concentric 
Circles—the larger circle eighty-six fet in 
diameter, andthe inner one, ten feet 
smaller, Into each hole was lowered a tube 
inches in diameter and closed at the 
bottom, Then smaller pipes, with bottom 
ends open, were placed within the larger 
ones and the whole interconnected system 
shown in the diagram was filed with cir~ 
Culating brine from a. refrigerating plant 
erected nearby. 

Soon the fluid ground began to freeze 
around the pipes. Week after week the ice 
Crystals spread until those from adjoining 
pipes met, Between three and four months 
from the time the brine was turned into 
the pipes, a single great cylinder of ice with 
walls fifteen feet thick surrounded the site 
Of the shaft, So successfully has the man: 
made barrier kept out water that so. far 
the digging has gone forward without diff 
culty. Sinee the frozen eylinder must be 
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FREEZING WATEK IN ROCKS 
MAY OPEN WAY TO METEOR 
Above, view of Metsor Crater, Ari 
have, bee 

und ‘wate 


kkept solid throughout the work, the ciret- 
lation of brine goes on constantly, while 
tell-tale thermometers keep tabs on the 


It is a long way from Antwerp to 
Meteor Crater, in the north-central section 
of Arizona, but it is suggested that the 
freezing method in use in the shafts at 
Antwerp may also be used in getting down 
through broken and water-bearing rock to 
a depth of 1,500 feet in quest of millions 
of dollars worth of nickel supposed to 
lerlie that crater in the desert. Meteor 
rater is 4,200 feet long and 4,000 feet 
across, and from rim to bottom of this 
vast bowl there is adi 
$0 fect. It ibeieved toh 
ars ago, when 2 me= 
J earthwand and 

a blow $0 


ng tt made for 


stupendous that it drove its way for more 
than 2,500 feet through solid rock and, in 
the course of a fraction of a second, 
‘excavated about 400,000,000 tons of rock! 

Exploratory borings have brought up 
‘meteoric fragments rich in nickel; and the 
hidden mass has intrigued geologists, as~ 
tronomers, and mining engineers, 

Work to reach it was going forward con- 
fidently three years ago, and a test bore 
hhad been carried down. about 660 feet 
when water unexpectedly and in large 
quantities entered the shaft, The pumps 
installed to handle seepage were unequal 
to the task, and the fine sand in the water 
soon incapacitated more poerful pumps, 

‘Now an American expert, identified with 
the Antwerp tunnels, has’ said, that the 
freezing method used there probably can 
be applied successfully in getting through 
the troublesome ground at Meteor Crater, 


‘Talkie Gets Horseless Carriage 


A mroxpaxp-vean-otp horseless car- 
riage, driven by steam, has been con- 
structed in Hollywood, Calif, for use 
ina talkie. The studio’ mechanics con- 
structed the machine from old drawings 
of an English “boiler wagon” that is 
said to have puffed along. a road near 
London long ‘before the first ga 

engine made its appearance. With 
throttle ‘wide open, the 1932" version 
attained a speed of nearly five miles an 
hhour on its initial test. ‘The driver of 
this ancestor of modem motor cars 
grasped a horizontal steering lever_in 
his eft hand and a clutch lever in his 
Tight. The wagon wheels on the car were 
shod with heavy iron tires to withstand 
the bumping over cobblestone roads. 
Behind the upright boiler, a fireman, 
standing on a small platform, kept up 
steam to drive the original horselesscar- 
Flage as it rumbled over English roads. 


Balloon Radio Seeks Polar Weather Secrets 


Close-up, right, of radio sound- 


WINKLING lights and radio signals 

will bring automatic weather reports 
from the upper air when the “Interna 
tional Polar Year” expeditions penetrate 
the Arctic in 1953, Two balloon-carried 
instruments to aid in gathering data have 
Just been perfected, 

el and. white electric bulbs dangle on 


yards of  wite from one of these : 
Instruments, Known as a “visual signal 2's 04, teshing mx hesstdttgy'and weed. npeal 
mietcorograph,” which measures temper. 


ture and air pressure. Automatic contact 
will cause the lights to flash on and off in telescope and interpret the signals. This devised by a Russian professor. It con- 
code signals, reporting the readings at dif- device is the invention of a Canadian sists of a set of instruments and a mini 
ferent levels. Observers on the ground meteorologist. Another instrument will be ture, automatic radio transmitting set that 
will watch the rising balloon through a an improved form of “radio sounder,” broadcasts the readings to observers, 


ACCIDENT FINDS LOST” PLANT 


By a lucky flick of his flash- 
light, Dr. Edward T. Wherry, 
of the University of Pennsyl- 
vania, recently re-discovered 
a plant that had been “ost” 
for 125 years, This, rare va- 
appli 
, Was originally discov- 
cred by the German’ botanist 
Pursh in 1817. Believing that 
it could be found growing in 
America today, the Ut 


an expedition to White Sul- 


COOKING KIT USES NEW FUEL 


Fvet in paste form, made of solidified alcohol and phur Springs, Va., in search 
packed in convenient tubes like shaving cream, operates of it. The hunt was fruitless 
& new miniature cooking kit. The oufit includes a folding until Dr. Wherry accidentally 
stand to hold a pot and a small burner. Pressure on a struck his flashlight button 
ring lever opens the burner for filling the fuel reservoir. as he plodded through the 
‘burner top does not close air-tight, but allows air to darkness. Beneath the lamp's 
enter around the lower edge for comb beam was the lost plant. 
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Guns and Bars 


Guard U. S. 
Crop Reports 


UNS and barred windows w 
henceforth guard the U. S. D 
partment of Agriculture's season- 
al crop reports from prying eyes, 

until they are ready for the public, ‘The 

extraordinary precautions follow disclos- 
ures calling to mind war-time activities, 

Some time ago a sensational “leak” 
of advance information on the cotton cro 
smayed Department officials and pre- 
Gipitated an investigation, Corrupt em 
ployes of the crop reporting board 
according to the testimony, used window 
shades of the board room’ to signal ob- 
servers across the street. If a certain cur- 
tain went up, the crop was better than 
expected. If it went down, the crop had 
failed. Unscrupulous speculators were al 
Ieged to have made fortunes in this way. 

To prevent stich leaks, the following 
procedure has been adopted: 

rts from individual states, on which 
iment of Agriculture report is 
based, are sent uncler seal to the Secretary 

of Agriculture at Washington, D.C. H: 

puts them in a strong box that requi 

two Keys to open. ‘The Secretary keeps 

‘one key; the other is held by the chairman 

of the ¢top reporting, board. 

When the day chosen for the national 
report arrives, the chairman goes with an 
armed guard to the Secretary and obtains 
the state reports. He brings them back 
to the board room, where members of 
the board and their statisticians are al- 
ready, assembled, While the national re- 
port is being prepared, occupants of the 
Foom are completely cut off from the out- 
side world, Shutters on the windows are 
Closed, and are kept inviolate by a new 
device’ worked ott by the Depattment’s 
mechanics. ‘This consists of a wooden bar 
holding the shutters flat, secured at one 
end in-a metal slot and at the other with 
a hook and a wire that cannot be removed 
without destroying a seal. Policemen stand 
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fon_guard at the door with revolvers, 
‘Then newspaper Teporters are ushered 
into a room equipped with a batte 
telephone and telegraph instrume 
xiven signal, they pounce upon copies of 
the report, A second later, its contents are 
sy part of the count 


being flashed to 


SNAKE TIES ITSELF IN 
KNOT TO CURE INJURY 


s own surgeon in a 
remarkable fea red not long ago by 
RUS. Walker, Chattanooga, Tenn naturale 
ist. When this snake was captured its back 
was found (o have been broken. ‘The body 
droped limp below the injury. The snake 
was placed in a hibernating box and left 
for several days. When it was withdrawn, 
the snake was found to have tied a knot 
in its body at the point of the injury 
kknot held the fracture until 


USES TRUCK ENGINE 
TO LOAD BARRELS 


A toateatabe: hoist, operated from 
he motor of his truck, helps Frank 
McDonald, of Portland, Me. to 


1 500-pound bartels of cod liver 


oil aboard. ‘The barrels are left for 
him on the wharves by fishing ve 
s. To ease the task of loading 
hem, McDonald mounted a special 
fitting at the front of the car, taking 
the motor's crankshaft 

nt where the crank handle 
ly inserted, Dy means of 


gears and a winch, he transcerred 
he power to a hoisting rope at the 
rear of the truck, A switch permits 
he operator to sop the motor: 


IHOUGH subjected to a temper 
ture of 5,000 degrees, the spray of 
molten metal cools almost instantly 
Bnd fine lace can be coated without 
Gharring. Even the palm of the hand 
is uninjured 


fwo feet from noztle, 


NEW TOOL, “ke Paint Gun, 
prays Mist of Molten 


ISSING determinedly and spurt- 
‘ng a tiny flame, a tool, looking 
not unlike a paint sprayer, moved 
slowly back and forth over open- 

dogs in stencils fasiened to long panes of 

ery metal. Not paint, however, wat 

‘applied to decorate these sections 
Of aluminum doors and door frames that 
soon would be part of an ultra-modern 
New York skyscraper. The fine spray, 
leaving a glittering trail as it passed, con- 
sisted of atomized particles of molten 
bronze forced out by air pressure 

‘A thousandth of an inch thicker at each 
pass, the strange tool was building up an 
inlaid design of genuine bronze, joined 

permanently to the aluminum base as 
if it were welded there. 

One more had been added to the scores 
‘of recent applications of sprayed molten 
‘metal—an almost miraculous process that 
has long been making revolutionary ad- 
vances in industry, and more recently in 
pottery and sculpture. 

From bolts to bridges, from small re~ 
frigerator coils to huge storage tanks and 
steamships, sprayed metal coatings now 
protect iron and steel equipment from de- 
struction by corrosion. Aluminum coat- 
ings, by no other means commercially ap- 
plicable, are being given wholesale to 
furnace grate bars, locomotive and steam- 

ip boiler tubes, ovens, electric heater 


‘ances, pistons and explosion cham- 
bers of internal combustion engines, glass- 
making tools, and varnish kettles, Tin is 
being applied by this method on great 
cooking vats. Copper and lead coatings 
are being sprayed by this new process on 
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Metal 


lass and other to form the 
Plates of electric. condensers 

‘Unable with existing equipment to mane 
ufacture cable wires as long as were needed 
for the great span of the George Washing- 
ton bridge, over the Hudson River, the 
builders were confronted with the Drob- 
lem of producing a joining device 
‘would not reduce the strength of the ve 
and that would be permanently secure 
from corrosion. The ends of the galvanized 
‘strands were finally threaded and screwed 
into high-carbon steel ferrules. Permanent- 
ly to exclude the effects of moisture, each 
of the several hundred thousand threaded 
fends and ferrules was sprayed with mal- 
ten zinc—securing a better protection at 
the joints than that provided by the gal- 
vanizing on the regular stretches of the 
figantic wire cables 

Not only zinc, aluminum, lead, and 
copper, but gold, silver, nickel, bronze, 
‘brass, iron, cadmium, German silver, stain- 
less steel, and practically any other com- 
mercial metal may be easily applied by 


vying. 
Tn the field of ceramies, sculpture, and 
architecture, the use of ‘sprayed metal 
opens wide ‘new possibilities, Articles of 
pottery, coated with dull or shining metal 
instead’ of the usual glazes, are already 
attracting attention on the market. Deco- 


rative architectural pieces, cut in stone 


« 
onyects oF 
ART AND 


INDUSTRY 
By the new process, «coating of metal 
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find alumindm to. protect i feos 
molten metal one. 
Note wire that ets 


R markable Process Gives Metal 
Coating to Any Material from Steel 
and Sculpture to Fine Lace and Paper 


cor molded in one of the baser metals, have 
bbeen coated with metals such as bronze 
or aluminum, Plaster casts of statues may 
be so coated and finished that. only wit 

difficulty can they be distinguished from 
solid metal. 

‘An_ amazing thing about the metal- 
spraying process is that the resultant 
coating is hard and cold almost instantly. 
‘Thin paper and delicate lace. may be 
sprayed without the slightest charring. 

‘The basic principal of this modem and 
far-reaching technical achievement, was 
worked out in Europe, but it was devel- 
oped to its present state of perfection by 
‘American engineers who quickly sensed its 
possibilities. 

‘The inventor of the process discovered 
that coatings of many common metals 
such as lead, zinc, and aluminum could be 
applied permanently’ to properly prepared 
surfaces by spraying them with atomized 
particles of molten metal hurled forth by 
Compressed air, In practice, a wire of the 
desired metal was fed into a spraying tool, 
melted immediately in front of the nozzle 
by an oxy-acetylene flame, and atomized 
and blown out by a powerful stream of air. 

Containing in principle the basis of a 
revolutionary invention, this early appa- 
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ratus was found lacking in the essential 
commercial requirements of uniform op- 
‘eration and control. 

s here recognized both the po- 
ie ae eo ae 
pment. For years, they experiment 
swith the apparatus to the end of discover- 
ing the exact requirements for the perfect 
operation of a metal sprayer under all 
working conditions. 

‘The resultant apparatus, based on their 
findings, was essentially the metal-spraying 
apparatus of today. Weighing only three 
and a half pounds, and capable of being 
precisely regulated to compensate for the 

renices in the melting points and thick- 
nesses of wires of the various metals used, 
the new spraying gun is as easy to ma 
nipulate as a welding torch or a paint 


sprayer. 

Tn the latest type of spraying gun, metal 
in the form of standard gage wire is auto- 
matically, pulled from a reel by a com- 
pressed air turbine and passed uniformly, 
at a rate of twelve to twenty-four feet a 
minute, into an oxy-acetylene reducing 
flame, Immediately and continuously the 
tip of the wire is melted, atomized, and 
blown in a fine spray. by air at a pressure 
of fifty pounds per square inch, onto the 


surface to be coated, The tool may be so 
Adjusted that the wire is passed into the 
flame at a rate exactly sufficient to absorb 
the heat tnits therein, A miniature cupola 
furnace, in other words, the melt and pour 
of which may be adjusted with watch+ 
mechanism precision! 

Tn use, the sprayer is passed across the 
surface to be coated at a uniform distance 
‘of about four inches. At that distance the 
spray covers an area slightly less than two 
inches in diameter, and a single pass de- 
posits a coating about one-thousandths of 
an inch thick. The operator's vision easily 
guides him in distinguishing between the 
coated and uncoated portions and between 
the frst and succeeding coats. By” repeats 
ing the passes, coatings may be built up to 
any reasonable thickness—even heavy bars 
‘of solid metal may be produced. 

On a properly prepared surface, general- 
ly roughened by sandblasting in’the case 
of wood or metal, the coating becomes 
practically integral, has all the character- 
istics of metal cast by more _ordina 
means, and may be hammered, filed, pol- 
ished, or otherwise finished, without ‘oos- 
ening. Thousands of shells have been 
coated with zinc, copper, and lead, to cor- 
rectimperfections (Continuedon page 102) 
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Department of Agricultore experts 
See using the apparatus right, t2 
fee the elect of amall amounts of 
Sulphur “dioride “gus upon feld 
plants 

Closed chamber, 
‘ised fs about the 
Hom the big factory smobestacks 


‘The coal held ia the chemists hand contains enough 


Ae ‘coal rolensen ecighas’ Aloulde gas 


D> sersner dioxide ¢ 
as bo curried frost 
place to place to 


aie te wih be 


rove fatal bork 0 
Plants and persons 


= New Ways to Hight 
OISON Foc 


JOTSON fog claimed the lives 
of sixty Belgians, two years 
‘igo. Now it may be ban- 
ished forever, by two outstanding inven- 
tions reported to the American Chemical 
Society. One is a super-sensitive detector 
that wars when sulphur dioxide gs—the 
deadly element in poison fog—reaches a 
dangerous concentration in the air. The 
‘other, a process for making ‘‘sulphurless 
coal,” would remove the source of the 
menace if applied commercially. Tt is the 
sulphur, found as an impurity in all kinds 
of coal, that produces sulphur 
dioxide’ gas ‘when the coal is 
used as fuel in factories 
‘When a malignant vapor hung 
day after day over the Meuse 
Valley of Belgium and felled 
scores of men and hundreds of 
cattle, chemists rushed to the 
scene. They identified the phan- 
tom destroyer as_ sulphur di- 
oxide gas belched! from factory 
chimneys. ‘The acid-forming 
gas, collecting on fog particles 
floating in the air, seared the 
lungs of those who' breathed it. 
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Extruondinry weather conditions 
abetted the Belgian fog—cold lower ait 
sd absence of wind. Such a 
pination might recur only once in 
yy years. Even in lower concentrations, 
however, sulphur dioxide gas from factor 
smokestacks constantly imperils the heal 
of city dwellers, attacks steel and masonry 
structures, and reduces the yield of crop 
plants, 
Hence two U. S. Department of Agri- 
culture chemists, S. W. Griffin and W. W. 
Skinner, have just perfected a portable 


So mre 
Gis amos aed 


SUNG rox Seas 
Wits 20 awe tect 
"Shit seMovts Ore 

Poet te Teer 


How Sulphurless Coal Is Made in Laboratory 


pretty 


(atmor 3% 


detector that may be set up anywhere to 
measure traces of sulphur dioxide in the 
atmosphere. It can detect one part in fifty 
million parts of air, using a chemical re- 
ction in. which a’ solution of common 
jodine is the reagent. If much gas is found 
inhabitants may be warned, 

‘Meanwhile Dr. Robert ‘D. 
Snow, of the University of Tlic 
nois, announces a method to rid 
coal of sulphur. On a laboratory 
scale, he has succeeded in elim- 
inating as much as ninety-three 
percent of the sulphur. The coal 
is ground to powder, boiled 
twenty-four hours in acidified 
ferric sulphate solution (a salt 
‘of iron), then kept at a high 
Yemperature for four hours 
while a stream of hydrogen gas 
passes over it, 
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- New British Plane Has Hinged Wings 


i 


Amptases with folding 
a radical 


of reducing weight, a 
‘The wing 


A we nail with nearly three times the holding 
power of an ordinary one has been developed at 
the U.S. Forest Products Laboratory, Madison, 
ncy is a 
the eye, 
enables wood fibers, into which it is driven, 
{o cling to it mare tenaciously. This surface is pro: 
duced. by etching. the nails in 
‘solution of ferric 
and mercuric chlorides, When 
tested at the Wisconsin Iabora- 
tory with a special nail-pulling 
apparatus that records, to the 
rinute fraction of a pound, the 
force exerted, the new nails re~ 
‘quired a pull of 216 pounds to 
extract them. Common nails of 
the same size, driven into the 
same piece of wood, pulled out 
at seventy-five pounds, 
Since the fibers cling tightly 
he new net was toned 10 the new mails, the decay of 
SEcuBewese the wood around them is ex- 
Ciinte forthe diferace pected to be unusually slow. 


These fibers 
Shing vo nail 
four surface 
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PLANE TAKES OFF 
FROM CAR’S ROOF 


Cararutrixc an airplane into 
the air from the top of a speed- 
ing automobile was a feat carried 
‘out successfully, the other day, 
at Los Angeles, Calif, A. special 
platform was built on the roof 
of a standard sedan. When the 
airplane was in, place and the 
pilot ready at the controls, the 
car started down the Metropoli- 
tan Airport field at_ forty-five 
miles an hour. The pilot, 0. C. La 
Boutillier, found that ‘he could 
launch his machine from this 
novel catapult 300 feet from the 
start. ‘This method may be used 
to launch planes in small space. 


FLYER MISSES TRUCK BY INCHES 


woxnex the driver of the truck, in the picture above, put 
out his hand and slammed on the brakes. A fast plane roared down 
‘out of the sky and missed him by inches. The close shave occurred 
near a Washington airport when a contestant in a transcontinental 
race was practicing landings. Bystanders tried to stop the truck 
driver, but he missed seeing their signal, A cameraman was suc- 
cessful in recording this strange trafic hazard, 


TEST MODEL PLANES IN 
HUNDRED-MILE GALE 


Hoxpren-mile-ane 
hour gales rush 
through a 400-foot 
steel and reenforced- 
‘concrete wind tunnel 
recently completed at 
the Farnborough test« 
ing field, in. England, 
and illustrated at the 
left, A 2,000-horse- 
Power engine creates 
the artificial hurricane 
within the tube where 
models are tested, 


PLANE, WITH EXPANDING 
WINGS, FLIES IN TEST 


‘A xew type of airplane with expanding 
wings was recently flown in Germany. 
Supplementary wing surfaces or fins, one 
fon each side of the fuselage, fold’ into 
slots in the main wing or slide outward 
between guiding rollers to increase the 
area of wing surface. The pilot may alter 
the size of the wings while in flight in ac- 
cordance with his altitude and speed to 
secure the maximum lifting efficiency. 
Controls for this purpose are mounted 
within his cockpit. 
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Anti-Aircraft Searchlight Casts Nine Beams 


Mitirany officials at Fort Totten, N.Y., intensity beams. This is accomplished by lery, who invented the searchlight, has 
recently witnessed a demonstration of & mounting a set of mirrors at an angl perfected the angles mathematically 40 no 
Tadicaly new type of antiairraftscarch= infront of the searchlight. Each Beam interferes withthe re 

light. Hostil ft could hardly escape rests at an angle slightly different fro Jight employs a light source 

from its ray the main shaft of light others and casts a separate beam tensity of $00,000,000 candle 
is split into nine or more separate, high- A. M. Jackson, of the 62nd Coast Artile and heat are removed with blow 


TO TEST HIGH-FLYING ROCKET 


Srmeasetixen ne bomb, a 


rimenter, Reco 
ematical 


VOICE FROM PLANE 
HEARD FOR MILES 


Lovpsreaxers often have 
fitted Lo airplanes, 


6 the Ww 
namically shaped, Tt 
king plane 

ne may be heard for miles, 


Streamlined rocket for hish-8ying experiment 
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MOTOR DRIVEN PLANE 
FLIES AROUND POST 


To astuse his small son, Fred E. Engler, of 
Pukwana, S. D., built a toy’ airplane that actually 
flies—or #0 it seems to its youthful rider, The modet 
plane has a propeller that really runs, under the 
power of a small gasoline motor, It is hung like a 
swing, on cables, from a homemade standard, The 
supporting arm is a bar free to revolve. When the 
young pilot boards the machine and opens the 
throttle, the plane flies around and around the post 
at surprising speed. Thus the youngster gets all the 
thrills of fying with never a fear of a nose-dive or 
crack-up. Engler, as a spare-time hobby, has built 
several model airplanes, and powered them with 
gasoline motors s0 they’ ly short distances. 


rn UPrigS, tha mall plane Us driven 
plioted by & boy 


SACRED POINTER 
GUIDES SHIP 


A stoves of a ‘sacred 
pointer,” ancient. South 
Sea’ navigating instru 
ment, was used recently 
to take star_bearings 
during a Pacific voyage 
of the S. 8. Asama 
Moru, Oficers who 
made the odd test 
found the pointer sur- 
prisingly accurate, even thous 
ly could not com 
em precision. insr 
ments. Centuries before the 
vention of the compass, South wih this sacred polater. ana 
islanders used such Uevices, Ing nutrument, 'moders ship was guldedactowe Pasitc 


EACH KEY HANDY 
IN THIS CASE 


Putts down a metal tab 
ona new key case brings all the 
keys out at the bottom, ready 
for use. An opposite motion 
withdraws them’ until. further 
need, Held compactly and con- 
venicnily, they occupy little 
space in the pocket and cannot 
damage the lining of clothing 
‘while each key is in such a po 
Sition that it easily can be used. 


AUTO ROADS OF GLASS 


Most motorists will swerve to avoid a 
bit of glass lying in the road—but whole 
roads of glass are proposed by George J. 
Ricketts of London, England, According 
to his plan, interlocking “bricks” of glass 
ould provide a, smooth surace easy 

ir, Exposed faces of the 
Becks would be ribbed in a noms pate 
tern, ‘The ‘photograph above shows the 
originator of the glass-road proposal, with 
two types of glass bricks. 


PLASTER MODEL HELPS 
DESIGN BUILDING 


‘Wuten the Franklin Institute in Phila 
delphia recently contracted for_a new 
building to serve as its home, officials of 
the Institute and the city’s Art Jury 
‘wanted to see in advance what the exterior 
would look like, So the contractor erected 
a wooden scaffold on the building site and 
displayed models in plaster of the build- 
ing sections, at the height they would ap- 
pear in the finished structure. Thus the 
future owners were able to be sure the 
finished building would be an artistic 
credit to the neighborhood. 
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this plaster model showed how a 
% ‘ook woes false 


Tunnel Pierces New Airship 


A tmery-rHnce-root model of a new 
style of dirigible was demonstrated at 
Van Nuys, Calif, the other day. An open 
tunnel pierces the entire length of the 
as bag from bow to stem, The inventor, 
Thad Rose, believes that this will reduce 
wind resistance and increase the speed of 
the ship in flight, Two small electric 
‘motors ran the model airship’s tiny pro- 
pallers in the successful tral ight, 


TALL CHIMNEY FALLS 
IN PERFECT BOW 


Watex a chimney of an aban~ 
doned German gas works, was 
razed, not long ago, it made an 
‘unusual picture as it fell. Instead 
of breaking into two or three 
pieces ight have been 
pected, the tack bent, and 
dropped ‘to earth as a. unit 
photograph snapped at the, mo- 
ment of toppling showed it_as 
a perfect bow. A moment after 
the picture was taken, th 

ments struck the earth with a 
deafening crash, 


TINY RADIO SET 
WILL FIT IN POCKET 


LR! NOW. pedestrian may’ tue in on is 
favorite radio program while he strolls 
TYPICAL AMERICAN IS NO ADONIS down the street, A midget receiving st, 
cchibited at a recent English tadio show, 
Waar does the is so small that receiver and batteries 
“average American” may be carried in the pocket, The loud- 
ook like? To find speaker is contained in a hat. Possibilities 
out, a statue was of the novel set are not restricted to en- 
Fecently modeled  tertainment, for a special adaptation of 
from the composite is reported in use by British police in re- 
measurements of ceiving reports from a central statin, 
Wao00 US war 
eterans, and exhib- 
ted in 'New ‘Vor NO BARB ON FISH HOOK 
to an international 
meeting of experts A maxntess fish 
jin eugenics. It bears hook just patented 
Title resemblance to by a” Johnstown, 
the Adonis of classi- Pa., cabinetmaker, 
cal mrt, as allows, undetsig 
tray to be remove 
ors, "The ‘modem — and returned to the 
male slight of water without in- 


build, with more de- jury. Itsspring grip 
velopment, of his resembles that of a 
abdomen than of his safety pin. Caught 
shoulders. However, in clothing, it is 
experts agree that 
this type of physique 


to snag easily in 
weeds or over- 
hanging branches, 
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- New Art Fits Foreign 


Speech to Any Film - 


fs being 


Talkies’ Hardest Problem Solved by a 
Most Remarkable Process That Easily 
Replaces One Language with Another 


GUAG 
ments 
these 
Producers may send their films to 
foreign countries, An American movie goer 
may enter a Paris or a Berlin theater and 
find his favorite actor proposing to the 
leading lady in French, or discussing a 
business deal in German. A foreigner is 
likely to hear a star of his homeland per- 
form in English, on an American scrcen. 
"This does not mean thatthe popular idols 
of the screen have suddenly acquired such 
mastery of foreign tongues that they can 
fact in any language. Even if they coul 
the cost of filming so many versions wou 
be prohibitive, Actually the dialogue that 
apparently cotnes so glibly from the actors 
has first been spoken by unseen “doubles 
Pictures on this and the preceding pas 
made in a German studio, show exactly 
how the process is carried out. First each 
“frame,” oF picture, in a film is numbered 
"Then an expert copies down 
the dialogue, noting against each word the 
number of the where it occurs. 
Next the text is translated. Syllables 
‘whose pronunciation requires distinct lip 
movements are underlined, for the trans- 


tare being fitted like 
‘actors in the talki 


REHEARSAL 
COMES FIRST 


lator in the foreign version must use WHEN souND, 
equivalent words that ate spoken with ap- CAMERA WORKS 
proximately the same movements. The Atte 


completed translation is transferred to a 
disk that rotates before the actor-linguist 
and tells him when to speak each word, 
Rehearsals follow, until all the “doubles 
are ready to re-act the dialogue together 
‘on sound film. When this sound record is 
combined with a silent copy of the original 
film, the foreign version is complete. 
When talkies came into style, it seemed 
at first an impossible task to change the 
for foreign presenta 


feaealated. intogue 
isk, with patnt 
et of fight 
revolves 
font of tim 


thous. remaking 
The “entice picture 
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TURNING A SOMERSAULT 
1s teaching doe this teh, 
You must hold 

Biome hand it he body te 


"OU can easily teach your pet dog 
tricks, according tothe veteran 
showman, Henry B. Gentry, who 


et as SAE et wee 
ain aber oe apes comer 
mau tamed ogy fo the um gg WHER WRONG 


you intend to train live his own life for 
4 year, Dogs less than a year old are too 
full of puppy ideas to take instruction 
seriously, 

When he has reached the required age, 
teach him frst ofall to sit up Do this 
hy setting him on the ground, taking ny patent 
of his front feet and lifting him’ to a risa win bot 

ng positon, a the same’ ime’ snap 
ping him gently beneath the chin with 
Your finger and saying “sit up.” Instead 
of snapping with the finger, you can tap 
him gently with a stick. ‘The idea is not 
to hurt, or scare him, but to persusde 
hhim to keep his head up. "Some dogs will 
sit up at the command after being shown The simple somersault may be taken 2s 
‘a dozen or so times, Others require much the next logical step in your dog's educa- 
longer. ‘The essential thing on your part tion. It is not easy because a dog objects 
is to be patient, to holding his head down. So you must 

‘The second-grade stage consists of in- put him through the routine over and over 
struction in standing up. Put a collar on by hand. With one hand bold bis bead 
your pupil and attach a rope or chain, {0 the ground while with the other you 
‘Then lit him until he is standing upright lift his body up and over, at the sim: 
on his hind feet. At the same time tap time teaching him some such command 
his front feet with a stick, just hard enough as “turn over.” 
for him to feel it, Don't be afraid of "Next you may as well take up the back 
injuring him by lifting with the collar, somersault which is performed in the air 
for there is no danger of choking if you —really a backward leap. Equip the dog STANDING ERECT LIKE A MAN 
do it carefully. This trick is a little more with a collar and rope, and obtain a stick. Learning to stand or walk on its hind lege 
dificult than sitting up, as a dog finds A thirty-sivinch length of dowel rod is i, "ext to siting uo. the easiest tick you 
it harder to balance himself on his hind excellent. Put the stick under the dog's ‘he rect and the 
Jegs alone, but he will soon master it. front legs, lifting upward on it, and at tapped to keep it standing Up 
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"Teach Your DoG 


Feteran Trainer Describes Stunts 
Your Pet Can Easily Acquire— 
You Use Enough Patience and Time 


By W. 


the same time jerking the dog up and 
over with the cord. ‘This may sound a 
Dit rough on the pupil, bu 

have not found it + 
hhardest one so far, but, is particularly 
‘effective when performed. 

‘Walking on the front feet is, for a dog, 
not easy. Place your training stick under 
hhis hind legs and lift him to a vertical 
postion, at the same time holding. his 

ad down with your other hand. ‘Then 
keep him upon his front feet by tapping 
hhis hind legs with the stick, hard enough 
for him to feel it. 


THE jumping rope trick is good one 
to show visitors, Arrange a rope that 
can be whirled around, and put a collar 
‘and cord on the dog. Then place the dog 
over the rope, start turning it, and lift him 
up by the collar each time it comes around. 
AL first, the dog will move sidewise in an 
‘attempt to get out of the way of the 
rope; but_soon he will learn to jump 
upwards. Instead of a whirling rope, you 
can use a stick, swinging it around’in a 
circle for the dog to jump over. 

There is another rope trick that may 
be regarded as a post-graduate stunt. In 
performing it, the dog climbs on a slack 
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LTER E, BURTON 


ine pupil is able 
eet and maintain is balance on the Tope 


rope and then stands upright on his hind 
feet. A rope an inch or more in diameter 
is used. First teach the dog to stand 
‘upright on the ground. ‘Then put him on 
the rope and work with him until he can 
balance himself on all four feet. Next 
coach him in standing on his two rear 
feet only, a stage made easier by his 
Knowledge of how to stand upright on 
the ground. 

‘There are, of course, countless other 
tricks that your dog can be taught, But 
this collection will be found adequate for 
the average canine performer. 

“There is one important thing that no 
dog trainer overlooks. That is the reward, 
A generous allowance of hamburger or 
a dog biscuit at the conclusion of each 
lesson of after the successful performance 
of a stunt will go a long way towards 
assuring success. Circus dogs are liberally 
rewarded while being trained, but are not 

id during an exhibition as that would 
lower. the effectiveness of the acts from 
the viewpoint of the spectator. 

Probably you have noticed that dog 
trainers at the circus always carry whips 


° “> 


OP tate 


In making as many as forty energetic dogs 
cooperate in giving a performance, the 
Whips are needed to keep, the performers 
from fighting or clustering around the 
director and spoiling the act, However, 
the dog lover who is attempting to teach 
his solitary pooch a few choice stunts 
will find no need for a whip and probably 
will get along better without it, 


A TRAINED dog's active life is usually 

{rom ten to twelve years, Among cit- 
cus men, the favorite performing dogs are 
fox terriers and collies. ‘The spitz, the 
greyhound, and one or iwo other breeds 
are comparatively easy to train and mon- 
sels sometimes make star performers. 
Poodles are very much in evidence in 
circus dog troupes, even though most 
members of the poodle family are bone 
heads when it comes to learning tricks. 
However, when a poodle can be taught, 
‘he makes an excellent actor. 

It is difficult to understand why more 
dog owners and dog raisers do not spend 
2 few minutes each day teaching tricks 
to their pets. In addition to knowing how 
to perform his collection of tricks, an 
educated dog does everything else more 
intelligently, and his cash value is much 
higher. A well-trained cireus dog is worth 
his weight in gold and a troupe of dogs, 
trained to cooperate in their performance 
at their master's command, is priceless, 
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ORTUNES in sine ore today are 
hipped to Europe from enormous 
deposits in Newfoundland where 

five years ago, not an ounce of ot 
was being mined, 

For miles around, the territory, includ= 
ing the now famous Buchans Mine, be 
Tonged to the late Lord Nottheltfe, Brit- 
{sh newspaper publisher, who had bought 
the land for the sake of its paper pulp 
forests. One day, an Indian, Ashing with 
net ih a river, hauled up a strange lo 
Ing "rock." Tt was aine ore 

Northcliffe immediately called in ge 
cogiats whose tests showed the ore would 

100 costly to work. The thin vein W 
estimated to contain about 100,000 tons 
Northcliffe refused to get excited, 

Tn 1927, another party of experts vi 
fted the region, Equipped with electrical 
prospecting Instruments, they made a sen- 
ational discovery. Back from the viver 
the country was covered deeply w 

‘deposited ages ago by agen 
glacier. This gravel bed, concealing’ two 
fhuge bodies of zine ore, contained nearly 
6,000,000 tons! 

Lacking modem, apparatus, that vast 
store. of riches might have gone unde- 
tected for generations, The second group 
of experis represented a new type of 
treasure hunter who, by the maxi of the 
atest scientific methods, sow makes the 
earth reveal its hidden wealth. T 

e successful because they resorte 
the science of geophysics 

‘What the X-ray is (othe physician, g 
BIBS he prospector 1 enables 

im to probe deeply into the earth with= 
cout the dangers, tol, and expense of exea- 
vation. Delicate electrical machines, by 
measuring the strength with which elec~ 
tric currents flow through the earth, reveal 
conditions below the surface. Dry rock 
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find Earth’s Secret Riches 


New Miracle-W orking Machines Enable | 
| 


Experts to “See” Deeply Buried Wealth ] 


St points where tremors abook the sl 


NOVEMBER, 1932 


By CHARLES A. FLYNN 


ight 
resistance. variations, 
trained men ascertain the presence ot 
absence of minerals. 

That was the process used in New- 
foundland. Only recently, a Norwegian 
mining engineer made the startling an 
nouncement that, by the same means, he 
had located gold in northern Scandina- 
vvia_where no gold was known to exist 

“This so-called electrical resistance meth~ 
od is only one of many items in the amaz- 
ing bag of tricks the geophysical pros- 
pector brings into play to discover mineral 
wealth. Instead of electrical currents, 
he may use radio waves to detect metal- 
lic ores, including gold and silver. A com- 
pass ncedle will find magnetic iron and 
oil-bearing rock. Remaining on the sur- 
face, he weighs the lower layers of the 
earth's crust with the “torsion balance, 
2 bulky but, delicate instrument that 
measures the increased pull of gravi 
the vicinity of heavy ores and oil-bearing 
rock, thus determining the presence of 
such’ deposits. 

‘The spinthariscope (P-S.M., April, '32, 
p. 124) tells him whether ores contain the 
‘world’s most precious substance, radium. 
By means of a process resembling, in prin- 
‘ciple, that of the sonic depth finder which 
seamen use to measure the occan’s depth, 
he causes “elastic” sound waves to travel 
thousands of feet into the earth and to 
bounce back, revealing the presence of 
deep-lying fields of oil. 

For the same the more often 
adopts the “seismic” method of prospect- 
ing which, as the name implies, involve: 
‘creating artificial earthquakes by the dis- 
charge of dynamite, The extent to which 
this work is carried on in this country 


1 Tt Ia got at 
teen de 
tac 
is indicated by the fact that 3,000,000 
pounds of dynamite are being 
ally in seismographic explorations in three 
‘of the great oil basins in the United 
States 

Reduced to its simplest terms, the 
method consists in staging a race between 
a radio wave and a shock, or seismic 
wave, This is the way it is done: 

‘A charge of dynamite, sometimes as 
large as 500 pounds, is’ buried in. the 
round. Around the explosive is rapped 
‘one wire of the antenna of a portable radio 
transmitter that sends out a sustained 
note. From to to five miles away, there 
are three trucks, spread out  fan-shape, 
equipped with sensitive recording instru 
ments. One of these is a special radio 
receiving set that casts a spotlight 1a 
2 moving las fog a6 the broadcast 
sound comes in, The instant the dyna 

explodes, bteaking the antenna wire, 
the radio signal cuts off and the line on 
the film comes. to an abrupt end, 


Below this line is another formed by 
the reflected beam from a seismograph's 
mirror. Tt is straight until the shock of 
the explosion, running through the ground, 


jagged line. The ‘lm is 
divided by vertical lines into spaces repre 
senting hundredths of an inch, The nun 
bet of spaces from ibe end fb 
Tine to the beginning of the jag- 
fel ie, fncaes the tact the betwee 
the explosion and the arrival of the tre- 
mors. As the distance traveled is known, 
the rate of speed is easy computed 
“Through ordinary earth, a ground tre- 
ror passes at the rate of about 6,000 feet 
2 second, but through domes of salt which, 
in oil field regions indicate the presence 
of oil, it speeds up to about 16,000 feet 
a second. If the record made by one of 


a 


the trucks shows the tremor 
came at a speed greater than 
6,000 feet a second, the investi- 
gators suspect the’ presence of 
& salt dome somewhere along 
the line. To make sure, they be= 
sin “closing in!” 

‘The first step is known as 
“cross-fanning.” On one side of 
the line the trucks are spread 
out again in a fan. shape while 
charge of dynamite is set off 
4 mile or so on the other side 
Af one truck gets the tremors 
in advance of the others, a line 
between this listening post and 
the blast is drawn on the map. 
Where this line bisects the frst 
one is the position of the dome 

Before drilling begins, a. final 
test, called “shooting a protile,” 
is made, On a straight Tine be 
tween the dome and the dyna- 
mite, the trucks are placed in 
row and then moved along 


ninety pounds, the amazing ap- 
paratus is so sensitive that, 
buried under three feet. of 
ground, it can “hear” the vibra 
tions caused by two blades. of 
srass slapping together 200 feet 
away! Because it measures di- 
rectly the speed of waves travel- 
ing through the ground when 
dynamite "is discharged, the 
“ear” takes the place of the 
seismograph. With it, Rieber 
oiten has heard “elastic” waves 
from dynamite explosions bump 
against the hard roof covering 
oil-bearing rocks, and bounce 
back to the surface, 

The ear consists of a cylinder 
ten inches in diameter, containe 
ing a solid iron mass’ balanced 
nicely upon a single quarts erys- 
fal, which rests on the bottom of 
the cylinder and thus, in effect, 
fon the earth when the instruc 
ment is buried. When an ex 


Aeross the dome, making records plosion sends its wave train 
of successive blasts, ‘These rec- geese Wier Asai tle dnd denna Ta ame hurtling toward the ear, 
ords break up the territory ‘Se electric Mey’ in’ mapping strata of the earth's crost ‘wave squeezes the crystal against 


Where the dome is located into 
small sections and give the 
speed of the tremors through the earth 
in each, ‘Thus, the investigators can deter- 
mine just where the dome begins and 
ends. ‘Also, by proving the tremor-speed 
4s 16,000 feet a second, exaetly that found 
in rock salt, they know absolutely the for- 
mation below theie feet is a salt dome and 


toe'pesjeetion bys ew ma 


Oe 


sducational an 


projector, designed { 
advertising use. According to the inventor, 
the disks are far less fragile than ordi 
nary film and can be projected 10,0 
times without breakage or other d: 

‘The apparatus includes a special printing 
machine to transfer the pictures from con: 
ventional film to the sensitive em 


In th 
form arran 


spiral leading f 


the pictures are 


1 the outer ¢ 


center of the The ima > 
reduced in size in the printing proce 
that each disk takes the place of 1,000 feet 
of ordinary film 


2 


that itis quite likely they have struck ol 

‘A. successful device for locating oil 
wells is a metal “ear,” the invention of 
Frank Richer, Los Angeles, Calif, physi- 
cist, who has sought and found oil in 
many fields in the western and southern 
parts of the United States. Weighing 


Disk Replaces Movie Film in New Projector 


At top, a special peating machine 
disk “Above, closeup of section 


the iron mass, creating at that 
instant the so-called piezo-elec- 
tric effect, which generates a tiny electri- 
cal current. ‘This is used to record, on 
photographic film, the time of the arrival 
of the wave, from which its speed is com= 
puted with €ase and accuracy. 

‘To prevent the ear from receiving and 
recording (Continued on page 112) 


q 


from movie 6lm to round 
ral arrangement of frames 
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Giant Railway for Ocean Liners 


Pr.BU VERDUN 


Y SPAIN 
AR 


Die 


spwcite 


Grau de Vendtes mark tt 
earrying tailway. whi 
tne of France's. tranaporation  peoblems 


AN an express railway 
carry the world’s langest 
liners. bodily across. France 
tween the Atlantic Ocean and the 

Mediterranean Sea? 

‘An engineer named Mabl puts forward 
this proposal to solve one of France's ott 
standing maritime problems, Today stean 
ships must make a circuitous, time-con- 
ing journey around Spain fo get from 
ne body of water to the other. So often 
discussed and debated that it already has 
name, “The Canal of The Two Seas,” 
is a long-cherished French project, of a 
deep waterway between the country’s two 
coastlines. Mahl's bold alternative would 
dbviate the need of suck a canal. His ship- 
carrying railway, he declares, could be 
constructed at half the cost of the canal. 

“Cars” for this amsing allway would 
be giant reservoirs of water 
trucks—iiterlly, “canal locks on wheels” 
as the inventor describes them. Each 
‘would hold enough water to float a vessel 
twice the size of the Ie de France. Ac- 
cording to the inventor's plans, the car 
will be provided with ten axles, each bear- 
ing twelve wheels rolling upon rails nine 
feet apart and embedded in concrete. The 
total length of the car is 650 feet, o 
nearly three city blocks. 

‘The projected route of the railway is 
between the point of Verdun, on the At- 
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lantic coast, and Grau de Vendres, on 
the Mediterranean—a distance of about 
three hundred miles. At each terminal, 
an inclined extension of the railway. will 
run down into the water. When a liner 
Wishes to be transported, and the fee for 
‘Passage has been paid, one of the reser- 
voir cars will descend the inclined rails 
until its wheels are well below the sur- 
face of the water. A swinging bascule door 
at. the forward end will be open desing 

this proces, allowing water to enter the 
car. The liner is then maneuvered by tugs 
into the car, The bascule door is closed 
and made watertight. Slowly the. car re- 
mounts the incline with its massive bur- 
den of water and ship. 

‘Once on level ground, the car moves 
across country under the impulse of its 
self-contained electric motors at a speed 
greater than that possible to ships in a 


canal. When it arrives at the destination, 
the liner is set down in the water by re= 
versing the process used in, picking it up, 
Again the bascule door swings open, and 
the vessel steams out and on its way. 

To build more than, one of the big 
tracks required by. this giant_railway 
would be of prohibitive cost. Therefore 
turn-outs will be constructed at certain 
s along the right-of-way, where one 
Of the cars can be shifted laterally off the 
track to allow the passage of another 
going in the opposite direction. 

Despite the boldness of Mahl's plan, 
it has captured the attention of engineers 
seeking a solution to France's waterway 
problem. In its favor is poinied out the 
immensity of the task of building such 
2 canal as has hitherto ben proposed —a 

ig ditch” that would have to be nearly 
ten times as long as the Panama Canal. 
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Here’s the 
World’s First 


orcelain 


colored porcelain shine 


Welding together the steel frame work that 
Mipports the. porcelain house. Only three 


‘cen wore required to put up the Framework 
Tor the ewerstory. house ‘oie ear 


“4 


a home that costs 
*r needs painting, 
‘quires only soap and water to keep 
its exterior clean—and you will have a 
‘kod idea of the world’s first “porcelain 
house,” which has just been completed 
at Cleveland, Ohio. 

Bull-colored walls of this eight-room 
‘dwelling present a spotless surface. The; 


enamel, on si 


hain. 
fi 


it may set the style for one of 
the most startling innovations in archi- 
tecture in recent years, 


ti 
bathi 

it be applied successfully to external 
walls? Roadside refreshment stands, 
covered with porcelain, were the first 
to demonstrate that it could, Follow- 
ing their success, a Cleveland firm 
sponsored an adaptation of the idea 
to home building 

‘Welded steel framework supports 
the house. Mineral wool and fiber 
board insulate its walls against heat 
and cold. The roof shingles are of 
three shades of russet or rust color. 
A band of silvery-green trim runs 
along the side walls. None of the 
porcelain has the familiar glossy ap. 
pearance; its finish is dull or “matte.” 
Paint is’employed nowhere on the 
cextcrior—giving the owner a welcome 
relief from painting bills, Dirt, and 
grime are easily removed by ordinary 
‘washing. An inside covering of porce- 
Iain is provided for the kitchen, bath- 
oom, and recreation room. 

‘The result is an entirely fireproof 
hhome that may be built on amass 
production basis. Since most of the 
material may be made in advance, 
erection requires little time. Raising 
the stecl frame for the two-story 
hhouse in Cleveland, and for a garage, 
took only three weeks. 
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Football Rooters 1 mm Living Pictures 


Spectacular Stunts at 
College Games Are All 
Carefully Worked Out 
with Crayon and Paper 


signs in spectacular "betwe 
stunts? 
Califernia, ‘Trojan. ro 
this picturesque art to a hig 
fection, and pictures on this page 
how it is done. 

‘The rooter himself never sees the co 
plete picture at a game, and pla 
rechanical part blindly 


Above, rosters with cards picture the Trojan 


f the picture—perhaps a 
a warrior brandishing a 
is then transferred to a 
piece of graph pape, whichis ruled with 
resembling 


fn the grandstand, 
ball game, form 
id de- 
halves 


directions 
‘The card bi 
and yellow, 


the head cheerleader, and 
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‘AL top, ulldar pows 


SIXTY-FOOT plane with a 
three-horsepower motor 
could be built and flown for 


sport. Recent advances in 
engine construction and. lessons learned 
from soaring ships have made possible this 
remarkable fats tunch 
jew days ago, T had lunch with sev 
eral designers and the conversation turned 
to the possibility of flying with midget 
motors especially designed to power feath- 
erweight soaring planes. Afterwards, I dug 
up some tables and a slide-rule at’ home 
and made a few calculations. A single- 
cylinder gasoline engine, no larger than a 
quart, milk bottle, T found, could furnish 
sufficient power to fly a ship with a span 
of sixty feet! Such a machine would open 
‘up a new, fascinating field of sport fying, 
Tt isan old saying among designers that 
“You can fly a bam door if you have 
power enough.” Since 1903, the story of 
aviation has been largely a’ record of in- 
‘creasing horsepower. 
‘The original Wright biplane, » 
member, struggled into the air wil 


46 


with 24 horsepower motor. Above, tiny plane pilot can push arcund 


crude sixteen-horsepower engine, Bleriot 
crossed the English Channel with a 
twenty-one horsepower Anzani, In con- 
trast, take two tecent record-breakers 
Last ‘year's Schneider Cup seaplane, with 
@ wing-span of thirty feet, carried a 
2,600-horsepower engine and the fifty- 
three-ton DO-X crossed the Atlantic driv- 
fn by, battery of engines that totaled 
5,000 horsepower. 

‘The main work of aerial designers dur- 
ing the last twenty years has been pro- 
ducing bigger, higher-powered planes. 
Comparatively little research has been 
‘carried on to find an answer to the ques- 


tion: “What is the smallest engine that 
will @y a plane’ 


plane.” designed to eliminate the engine 
‘Through an arrangement of pedals. and 
sears, he expected to keep the propeller 
Spinning, and the crait aloft. by man- 
power alone. Hundreds of other experi 
Imenters, including the famous  pioncers 
Oito Lilienthal and John J. Montgom- 


Captain Frank T. 
CourtTNEY 


ae Pilot Tells How 


Wings Could Fly with a 


ery, tried the same thing without success, 
‘The reason man-power planes ate always 
4 failure is that-man-power isn’t power- 
ful enough 

The average laborer, tests in one Amer- 
‘an laboratory recently showed, pro 
‘duces no mote than from one-tenth to on 
eighth of a horsepower thi 
‘working day. One horsepower is the force 
required to lift 33,000. pou 
in one minute. In actual practice, it would 
take the strength of four and a half horses 
to produce one horsepower. 

Several years ago, 1 made a simple test 
to find the maximum horsepower I could 
develop during a short period. While a 
friend timed me with a stopwatch, I took 
4 running start and sprinted up i ight 
of stairs at top speed. By learning the 
time it took me to lift my weight the 
height of the stairs, T could calculate how 
many pounds, at that rate, I would have 
lifted in one iminute, or what horsepower 
I was developing. The peak mark, as I 
remember it, was a little over one horse- 
power. And the longest I could bold that 
was for ten seconds and probably the run- 
ring start helped. 

Such feeble buirsis of power, further re- 
‘duced by the friction of gears and the inefi- 
ciency of propellers, make sustained flight 

‘man-power out of the question, Birds, 
that propel themselves through the sky, 
have tremendous muscles in proportion to 
their weight. The “white meat” along a 
cchicken’s breastbone represents the heavy 
muscles that flap the wings. Besides, an 

jense amount of energy is consumed 
jnds in flying. For instance, it has been 
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St Susans 


ng shows how 


nga milt-bortie 
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Glider with Sixty-Foot 
TinyTen-Pound Engine 


estimated that an active crow is capable 
‘of eating a dozen times ils own weight 
in a single day 

In spite of these facts, 
planes continue to be proposed. 


man-power 
During 


the eighteen years I have been engaged 
in flying, test piloting, and engineering 
work, I have seen scores, The commonest 
kind is the "winged hicyele.” The idea is 
to pedal at top speed across a field until 
the wings lift you into the air. 

In 1922, at the Itford Hills soaring and 
sliding meet, in England, 1 watched one 
of these “flying bikes” make a dozen al 
tempts to take off, Every time, just be 
fore sufficient speed was attained, the 


‘wings would begin to lift the weight of 
the ‘wheels. They would spin around, 
unable to “grip” the ground, and no mat- 
ter how hard the operator pedaled, he 
could not give his apparatus the last-min- 
ute drive necessary to get, off. 

‘When Darius Green, in the famous 
‘Trowbridge poem, jumped off the bam 
roof with his home-made wings and landed 
‘with a thump, he shook his head and mut- 
tered. “The birds can fly so why can't 
1?” The answer is: “Because you aren't 
strong enough, You need a motor.” But, 
how small can this motor be? 

In heavier-than-air flight, most of the 
power is required on the fakeoft and in 
climbing. A twelve-passenger Bellanca air- 
plane, for example, can maintain level 
flight’on about 145’ horsepower. But the 
Cyclone engine it carries develops more 
titan three and a half times that power, 

ding in a quick takeoft, fast 
climb, and high speed. 
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ring plane, bay 


init it attained meceseary fying 


Bornepower “engine 


which weighs, empty, 287 pounds, has a 
wing area of 167 square feet, and’a span 
of approximately sixty feet, could be kept 
in level fight by a motor delivering two 
horsepower at the propeller. An additional 
horsepower would permit it to gain alti- 
tude at the rate of about eighty feet a 


minute, 

In the past, most attempts at building 
light planes have employed motorcycle 
‘engines to furnish the power. I remember 
one little ship, named the “Wren,” that 
ot off from a long stretch of sand on the 
English seacoast several years ago with 
a seven-horsepower motorcycle motor. 
‘That is the lowest-powered plane ever to 
fly, so far as T know. 

‘According to the U. S. Department of 


Motors, like the one shown below, weigh: 


Commerce, any machine that has less than 
cnesfifth horwepower per square foot of 
Supporting surface, is in the light plane 
class. The midget-motored machine, sus- 
este in tht article would fave le than 
tne fifty-fith of a horsepower per square 
foot and, of course, would require 2 spe. 
cial category” ‘with' the Department "of 
Commerce. 

Motoreyele engines are always. com= 
paratively heavy. What is needed, and 
What hat never yet been supple, is a 
Liny, super-lisht motor, especially designed 
for the work. Every ‘ounce that can be 
ut from the weight of the powerplant 
Tessens the load the motor has to deag 
“uphill” in climbing and reduces the sag 
af the engine rea 
“Fora number of years, an experimenter 
in Chicago, Eimer” A. Wal hasbeen 
{uring out unusual miniature gas eng 
for model ai (Continued. on page 110) 
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Home ‘Tests of Nature’s Secrets 


You Can Demonstrate for Yourself the Action 
of Mysterious Laws in the Realm of Science by Cy Jas a | 
Using the Things That Are Akoays at Hand 


TESTING A STRANGE LAW. This 


‘ub. Connect one’ coll 
In series with the bulb and 


the current 40 the bulb 
snd then bring the two coils 
‘of wite close together, “As you do 30, 


J: 


ELECTRIFIED | NEWSPA- 
PER. That a newspaper con 


ee and "I 
tn, Phe ball will swing 
tireon ple tin and metal rod 


} wow 70 GET OREAT HEAT, Scrape 2 
{eanpoontul of iron ror off an old pipe and 
sin ie with he lomo 


sryvem, enormous hest has been generated 


SIMPLE AIR PUMP, With 


fan be performed. The pa 

inmate of ten conta worth of 
‘wiper hove, 

ents worth of larger hove, 


Ai 


WANDERING MUSIC. 
Take two 
shown at ett, and across 


BEATER WARMS WA- 
TER, A mysterious litle 
periment te possible with 


4 Brourse clore to the 
Sat, it also will wibente 
Deesuse ia fn resonance 

inane if 


ules of water gliding over 
tach other at high speed 


8 POPULAR SCIENCE MONTHLY 


Pilgrim Fathers’ Homes Seen in Exhibit 


In the early days of © 


ye Pilgrim Fathers lived, a unique 
alem, ists of a group 


models show the evolution 
fed houses of 1620 to the more substan 
hat followed the operation of sawmills 
ing such an exhibit, those who live in the compara- 

of the stern, 


After inspe 
tive ease of the twentieth century hav 
simple surroundings in which the pioncers celebrated theie first 
Thanksgiving. In their successful strugzle to gain a foothold 
in what they were forced to make the 
ks Ww 
is were al a pre 
1680 they were used in Rhode Island in liew of m 


GIANT CLAM CAN TRAP HUMAN VICTIMS 


‘Gp hp 


tian and Philippine 
reefs can trap hu- 
man victims, a 
recent report ‘to 
the American Mu- 
scum of Natural 
History states. 
ELECTRIC ERASER DOES When its open 
THE RUBBING FOR YOU ells fie fush with 

As eraser that does the rubbing for below water, an in- 
‘ou, in removing pen and pencil marks, advertent wader 
is now on the market. ie machine may step in. Then 
receives electric current through a six- the jaws close and 
foot cord that can be plugged into any only crowbar can BP cam wg ba orf an a pet ae 
convenience outlet. open them. ‘when they cows on human being a erowbat 


found in Austra 
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Our Tung Oil Industry Started 3 ‘in Cemetery 


To vive seedling trees, neglected for 
years in a Florida cemetery, has just been 
traced the birth of an American industry 
valued in millions of dollars. Thirty-one 
thousand acres of the southern United 
States are now devoted to the cultivation 
of the tung tree, according to a recent 


Government survey. Seeds of this tree 
yield an ol that is widely used in paints 
and varnishes. (P. S. M., July, ‘3, p. 
52.) ‘China held a. virtual’ monopoly’ of 
the tung oil industry until the discovery 
of the tung seedlings at Tallahassee, Fla 
Raised from Chinese seed, they showed 


ROLLERS HELP LAUNCH NEW LIFEBOAT 


am allde down fll 
at ahip oa rollers 


Closeup of Lcboat that 
fs "equipped with wo 
pairs of rollers on which 
Wefan be launched and 
Dy wht ie fs aleo driven 
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that the tree could be grown successfully 
in this country. The seedlings were trans- 
planted. Four died, but the fifth flourished 
Te furnished the seeds from which Amer- 
ica's firgt bearing grove of tung trees was 
grown. The tree has proved to be hardy, 
grows rapidly, and is profitable. 


GOLF SCORE ON METAL 


An all-metal scorecard for 
that may be used over and over agi 
the product of a Hoopeston, Il, it 
tor. It consists of two hinged’ leaves 
stamped out of aluminum, with twenty- 
four ‘marker strips. Each’ strip is num- 
bered up to nine. 


FREAK LEMON IS PINK 


Prvx lemonade might be made without 
resort to artifical coloring from the fruit 
of an odd lemon tree, discovered in a 
Burbank, Calif., orchard not long ago by 
an expert of the U.S. Department of 
Agriculture, The lemons from this tree 
hhave pink flesh and juice. 
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needed in this mechanism to 

enable the clothessmangle to 
operate in the following way: Tt is 
desired to have the two rolls, A and 
B, tum slowly inward, in the direc- 
tion of the artows, and then reverse 
heir ditections of ‘motion, After re- 
versal, they must turn rapidly out- 
‘ward, The power is delivered to the 
mangle by the belt, which rotates the 
shaft C, carrying the disk D, upon 
which ate immovably fixed the inter- 
nal gear ring £ and the cogwheel F. 
‘The cog-wheel G, keyed upon the 
shaft, #1, rotates the lower mangle- 
roll. The upper rolls upon the lower 
by contact, as itis fitted with sliding 
bearings at Z. 


Gs you make the changes 


[3ST month, you were given the 
problem of using an open wound 
coil of round brass spring wire to pro- 
duce a hollow flexible tube of the 
same diameter as the coil, wit 

in any way modifying the 
‘were free to make any additions you 
liked to the coil. In order to do this, 
coil of triangular wire must be 
‘wound tightly, over it. The inner 
faces of the triangular wire are thus 
wedged into contact with the coils 
of the round wire. When the coil is 
bent, the triangular wire is crowded 
ut én one side and let in proportion 
ately on the other, thus keeping the 
continuous joint ‘between the two 
coll always tight, withthe parts al- 
ways in close contact, The diagram 
shows the left end cut away to reveal 
the relationship between the two coils 
‘nd how the hollow flexible tube will 
how operate. 


Drawing, shows how coil of spring wire fs 
‘Zaaverted foto Betile tobe of comm dnt 
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SUN FURNACE TO GIVE GREAT HEAT 


Harxessrvo the sun’s rays to fuse pot- 
tery materials isthe aim of Paul Morrison 
and George Aderhold, of Saxonburg, Pa. 
‘They are constructing a giant, solar'fur- 
nace that, when completed, will be 100 feet 
in diameter, Concentric rings of polished, 
chromium-plated metal will elect the 


PRISON GUARDS GET 
NEW WARLIKE VEST 


Wartixe in mien is a new 
vest designed for prison guard 
allowing free use of both a 
Eight tear gas grenades and 
riot gun shells may be carried in 
the garment, each in an individ- 
ual elastic pocket so that they 
are instantly accessible. Wearing 
the vest over his uniform oF 
blouse, a guard becomes a walk 
ing ammunition carrier ready for 
Quick action in the presence of 
any prison emergency. 


‘sun's rays and bring them to a focus seven 
feet from the furnace's center. At this 
point, the experimenters expect a temper- 
ature’ of 5,000 degrees F. to be obtained. 
‘The photograph above shows one of the 
ions of the solar furnace, which, it is 
said, will be the largest in ‘the country, 


ie 


CLEAN STAINED GLASS WINDOWS 
‘WITH DISCARDED RAZOR BLADES 


BIG PEAT BED MOVES 


Laxe a glacier of black ice, ten million 
cubic feet of peat moved more than two 
miles down a valley in County Mayo, Ire- 
land, a few months ago, in one of the few 
Known bog flows of history. The semi- 
liquid mass, advancing like a wall, carried 
along stones and boulders, 
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Sxpelectic eutting torch: ready to ext 
‘Svey chain fouling 2 ship's propeller 


ea 


oline pump deawing 
'a‘patched all 40. rome 
Beat can be’ raised and’ towed. away 


RINGING dead ships to life, saving 
the sinking and disabled, rescuing 
cargoes, rising treasure from the 


deep! ‘These are the romantic and 
duties of the little 


Twaleeinch 


carry on the strange business of the Black 
Hipiying a rece of white Dexia the 
a rectangle of white bearing 
device of a riderless black horse wildly 
running, a powerful tug races halfway 
across the Atlantic to the assistance of a 
{freighter disabled by engine trouble. Two 
others, towing colossal floating derricks, 
hhasten toward Buzzards Bay to relloat 
‘trim yacht stranded on the rocks. 


22 


Under the same queer emblem, a band 
‘of divers grope in the silt at the bottom 
‘of New York harbor, patching holes in 
the steel shell of a $1,000,000 Government 
redge preparatory to, pumping it out, 
raising it, and putting it again in service. 
Of the lonely coast of Lower California, 
‘with armed guards patrolling the deck of 
their ship day and night, Black Horse 
divers and salvage experts wrest from the 
‘ocean a fortune in sunken gold, 

Nearly three quarters of a century ago 
the Black Horse flag was first broken out 
by Captain I. J. Merritt from the main- 
mast of the Henry W. Johnson, a Glou- 
ccester mackerel fisherman turned salvage 
vessel, A symbol of the fast horses that 
bbore the messengers of the old coast patrol, 
this deviceby the daring exploits of ite 
ship and crew—marked the beginning of 
a new swift succor on the deep. 

Today, as house flag of Merritt-Chap- 
man & Scott, largest marine salvage con- 
cem in this’ hemisphere, its vessels ply 
from Maine to the Caribbean, from Alaska 
to the South Seas. To cope with the vast 
and rapid growth of modern shipping, it 
hhas developed almost a separate science 
with a technique of its own. With mil- 
lions of dollars worth of specialized equip- 
‘ment, a hundred ships—super-powered 
tugs,’ lighters, barges, floating derricks 
capable of lifting from fifty to 350 tons— 
and crews of several thousand veTetans at 
its precarious work, the Black Horse now 
tackles the myriad perilous problems of 
the twentieth ctntury sea 


ighting the Sea 
jr WRECKED 


By 
Robert E. Martin 


Versatility, resourcefulness, determina- 
tion, and no small measure of courage are 
the ‘stock requirements of the men who 
‘man the salvage ships; for all salvage jobs 
are trying, many bazardous, and no two 
emctly alike. 

The salvage ofcer, director of oper 
tions, must be engineer, seaman, execu- 
tive, and master of a dozen trades. ‘The 
divers, his underwater hands and eyes, 
mu be also marine surveyors, masons 
mechanics, carpenters, experts ‘with the 
ony-electric torch. His crew must be able 
to turn to anything from sailing the vessel, 
constructing wooden braces and patches, 
sewing canvas bags, mixing concrete, 
handling pumps and winches, manipulating 
steel hawsers as big around as a_man's 
neck, to saving lives and fighting pirates! 

‘Wet, chilled to the bone, salvors work 
day and night to float a freighter stranded 
on rocks. Divers apply patches of wood 
and concrete; slings are strung under the 
hhull to the booms of great derricks; mil- 
Hens of pallens of water arp thee ftom 
the y gasoline pumps. Slowly the 
ship rises. She floats almost enough to be 
towed away. Then a gale breaks unex- 
pectedly, Water must be let in; to steady 
her the ship must again be sunk! The 
‘work must begin all over some other day. 
Such is the perverse character of salvage. 

In the days of wooden ships, terrible 


POPULAR SCIENCE MONTHLY 


‘This targest float 
ing derrick in the 
wor ie seen in 


tunk beat 
Hirde Bay. ¥ 


risks were necessary to take the crew of 
fa stranded vessel, oe for the salvage crew 
to get away, with bad weather and the 
ship in imminent danger of breaking up 
But with the strong stecl ships of today 
the ship is often safer than the best of 
lifeboats 

Captain W. N. Davis, veteran salvage 


muster, remembers the ease of the British 
steamer drioito as a striking example of 
this truth, Stranded on the coast of North 
Carolina, near Hatteras Inlet, the Ariosto 
began to leak badly. Believing that his 
ship was on the dreaded Hatteras Shoals, 
the captain gave the order to launch the 
lifeboats. ‘Two boats were lowered and 
all but the captain, chief engineer, and 
third officer got into them, 

Just then a Coast Guard patrol discov. 
ered the ship and burned a red. flare to 
show that she had been sighted. Realizing 
that help was near, the captain. advised 
his men to come back on board, and a 
few did so, But the sight of the red flare 
was too much for the others, and with a 
cheer the boats started for the beach. Out 
of the shelter of the ship, both capsized 
OF thirty-one men, not a’ man survived. 

‘The Ariosto stranded on Christmas Eve: 
and from the following day until the end 
of March the salvage crew lived on board 
the ship in perfect safety. Her cargo of 
cotton was saved, her hull patched and 
pumped, and, except for bad luck with 
Weather, the’ vessel herself would have 
been saved. 

‘When a 


sgrounds on a sandy beach, 
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How Strange 


and the hull 
broken, refloatit 
is generally an easy 
matter. Having 
fastened steel hawsers, fifteen inches in 
circumference, to the stranded vessel, the 
salvage ships anchor a safe distance sea- 
ward. Then, when the tide is full, power- 
ful steam winches commence a slow but 
mighty tug-of-war. Inch by inch, shud~ 
ering under the strain, helped on by the 
deepening water, the stranded vessel is 
hauled to sea. 

Often the Black Horse is called upon 
to remove a sunken ship that is too much 
battered to be reclaimed, but which, if 
left on the bottom, would be a danger to 
navigation. In New York harbor, where 
trafic is congested and collisions, com- 
paratively frequent, salvagers may 
‘working on two_or three such wrecks at 
the same time. Cut apart by dynamite and 
the underwater torch, the sections are 
either left on the botiom in deep water 
or lifted by derricks. One of these giant 
devices, the Monarch, is the mast power- 
ful floating derrick of its type in the world. 
Fitted with automatic ballasting apparatus, 
to compensate for the load, it can lift 350 
tons overside. 


Machines Help the Men Who Go 
Down to the Sea to Salvage Lost Treasure 


‘Above, the Colombia, stranded on re 
nonce Mecie: Fhe tare 
ent it carried wa 

‘hat wee taken fr 


Perhaps the most dif- 
ficult job of marine sal- 
vige is the raising intact, 
of a great liner from the 
bottom of the harbor waters—ready, after 


The raising of the Muenchen, sunk two 
‘years ago at her New York pier, is the 
most recent notable example. But. the 
somewhat similar raising of the St. Paul, 
in 1018, had the added distinction of bein 

the first great salvage venture in whic 

was used the underwater cutting torch. 

‘While being maneuvered at her pier in 
the Hudson River, the St. Paul mysteri- 
ously heeled over,’sank, and settled in a 
ozen feet of mud, Two thousand tons of 
liquid mud poured through the breaks and 
‘open portholes. 

‘More than fifty feet below the surface, 
unable to see a foot, before their faces, 
divers groped through the muck, closed 
‘more than $00 openings in the bul, 

“Though bulkheads are useful to a ship 
afloat, they were definite obstacles to the 
salvagers of the sunken St. Paul, To main- 
tain the balance and facilitate the pumping 
‘out of the ship, these engineers wanted a 
free flow of water from stem to stern. So 


they decided to (Continued on page 107, 
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Ruins of Turkish Bath, Built by Romans, Found in England 


NEW TRAP CAN’T CATCH BIRDS 


fed? ROTECT birds and small animals 
rom big-game traps, a safety attachment 
for standard stel taps has been devised 
bby Albert M. Day, biologist of the U. 
Department of Agriculture. This inven- 
ton, thin detachable spring of std, is 
slipped under the pan post of the trap as 
shown in the photograph at the left. After 
this has been done, the weight of a small 
animal will fail to'spring the trap. 


RESCUE MASK PROTECTS FROM GAS AND WATER 


Researmiixe the portable “lung” car 
ried by a submarine crew to escape from 
a hatch beneath the water, a new type of 
rescue mask was tested recently by the 
emergency squad of New York City's 
police, Wearing this de 
smoke, water, and poisonous 
unity. In one of the tests 


ctured here, 
patrolman was successfully lowered to 
the bottom of a pool at Rockaway, N. Y., 
with only the new mask to supply him 
with oxygen during the time he was be- 
neath the surface of the pool. 


4 


‘Tenxis baths were popular among 
ancient Romans as early as 200 A.., new 
discoveries show. Recent excavations at 
St, Albans, England, revealed the ruins of 
a palatial Roman establishment for steam 
bathing. An adjoining banqueting room 
indicated that a visit to the baths might 
hhave been attended with ceremony and 
festivity in those days. Expert craftsmen 
were evidently among the Romans who in- 
hhabited England, for among the finds was 
an exquisite mosaic floor rivaling the best 
oof the period. According to archwologists, 
the spot marks the site of the early Roman 
‘capital of south Britain, 
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PLAN TOWER 2,000 FEET 
HIGH FOR WORLD'S FAIR 


Dwarrine any structure ever built by 
man, a tower of Heel and aluminum more 
than 2,000 feet tall has been proposed for 
the 1933 World's Fair at Chicago. Frank 
A. Randall, Chicago consulting engineer 
fad crguatoe of the profes, aps Bach 
tower is practicable from an engineering 
standpoint, and could be erected withia 
ven months to serve as an attraction for 
SSgsticera His design, shown above, out 
wardly resembles that of the Eiffel Tower 
‘of Paris, but the new tower would be 
double the height of that structure, and 
top the Empire State Building by 813 feet. 
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WATER BAG AND PUMP 
FOR FOREST RANGERS 


‘A ronest ranger becomes a one-man 
fire department with the aid of a new 
portable water bag. Carried on the back 
like a knapsack, it is made of processed 
cloth and holds more than five gallons 
Of water for quenching a, small Haze 
A hand pump forces a strong stream of 
Water from the small nozale. 


TINY RAILWAY HAS TURNTABLE 


Compute even to a turntable is 
miniature railway system just completed 
at Southsea, England, and said to be the 
smallest passenger-carrying railroad of 
its kind in the country, Its rails are of 
nine and a half inch gage. Trains are 


SLUG OPENS NEW LOCK 


Conx-sitaren tokens, as well as'a key 
are needed to open a new lock for ware- 
houses, garages, and office buildings. Each 
‘employe’s tokens are individually marked. 
Dropped in the slot, as shown above, 
they’ reveal who used the door last. 
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DOUBLE STREET CAR HAS 
HINGE IN THE CENTER 


8 opprry in rapid transit is a two 
-one interurban car recently placed in 
service on a northern California line. The 
‘two hinged sections look 

like separate cars, but 
actually share a common 
truck at the center. Pas- 


smokers, 

with the forward car 
through a vestibule. Two 
conductors and a motor- 


———— 


towed by model locomotives patterned 
after those that draw the crack expresses 
of British lines. Enthusiastic youngsters 
need no urging to lend a hand in operat~ 
ing the diminutive turntable, shown in 
the photograph above. 


METAL WINDOW SHADES 
EXCLUDE STREET NOISES 


Atuservuat window shades, setting a 
modern note in interior decoration, have 
recently been perfected. According to the 


maker, they banish the nuisance of balky 
curtain rollers and soiled shades, The 
‘metal panels open or close at the ‘touch 


of a cord, as illustrated at the left. They 
are said to be especially suited for use, 
not only in homes where quiet is desired, 
hut in executive offices, excluding noise 
‘and insuring privacy during a conference. 


tnd, above, view of tuck 
ath “both” sections 
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IN DESIGNING a 130-foot, all-steel coal 
barge, recently launched by a New York 
shipbuilder, the principle that _ gives 
strength (0 a corrugated paper box was 
employed. 

‘The new method, called “reverse chan- 
rel” construction and combining unusual 
strength with minimum weight, was 
worked out by Johannes Kjekstad, weld- 
ing engineer. Instead of pressing corruga- 
tions into the sides of the boat, or running 


New Coal Barge Corrugated to Give It Unusual Strength 


their flanges facing alternately in opposite 
directions. Although the added surface in- 
creases resistance at high speeds, opera- 
tion tests are said to have, shown that 
at barge speeds the effect. is negligible 
In case of grounding or collision, the shell 
will have a tendency to stretch out, ac- 
fashion, according to the makers 


f " 


‘a huge plate through a gigantic mill, the 
same effect was achieved by welding 
together siandard steel channel beams with 


rg EXPOSURE METER GIVES TIME 


FOR ENLARGEMENT OF PHOTO 


e AstaTeuR photographers know the dif- 
¢ fculty of judging the density of a film 
oo plate negative and timing the exposure 
tly for an enlargement. An electrical 
rgement exposure meter” has recent- 
ly been placed on the market. ‘The user 
holds it against the easel and presses a 
button, illuminating a small window. Then 
he turns a theostat knob until the bright- 
ness of the window matches an adjoining 
area, illuminated only by light from the 
‘enlarging lantern. ‘The correct exposure, 
corresponding to the knob setting, is then 
read from a table, and is given for six 
standard grades of enlarging paper. 


CAP ON TUBE SPREADS SHAVING PASTE 


For the convenience of those 
who use shaving creams of the 
non-lathering type, a special ap~ 
plicator has been’ invented ta 

ce the standard cap on the 
tube. This new spreader cap 
applies the paste directly to the 
face; it is unnecessary to get 
the fingers greasy. With the 
cap slightly unscrewed, a gentle 
squeeze forces the’ desired 
amount of paste through a hole 
and onto the flat spreader. 
‘When the cap is screwed down 
tightly after use, it effectively 
seals the tube, By the use of 
this spreader, less time is re- 
quired to shave, 


AUTOMATIC SPEED SIGNAL 
FOR AUTO AND PLANE 


A “stcxALLixe speedometer” has been 
invented by a Pasadena, Calif., architect 
automatically to warn motorists and avia- 
tors when they reach a predetermined 
speed, by giving an audible signal ot light- 
ing a lamp. ‘The automobile model would 
be connected to the transmission, and 
‘would assist a driver to keep within legal 
speed limits. Adapted for airplane use, 
the device would operate from a venturi 
tube, a device that gages air speed. It 
would sid a pilot in judging when his 
plane has attained take-off speed. 
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Plane in Test Climbs at Forty-five Degree Angle 


How steeply can an airplane climb? To 
find out, experimenters at_a Berlin air~ 
port recently set up an inclined metal 
Wire at a predetermined angle. Skimming 
neat the ground in his high-powered mono- 
plane, P, de Angeli, noted Italian pilot, 
zoomed directly behind the standard, The 
picture at the right shows one of his 
spectacular forty-five-degree zooms, with 
the tail of the machine barely clearing the 
ground, To perform the maneuver, the 

ighest type of piloting was demanded. 


At right, oneshand cles: 

2 tigheee 
Below extended 
ie ie lighted as 


fan Tesla, plot, is 
Horse deareen, a8 


STREET CAR LETTER BOX SPEEDS MAIL 


Matt. boxes on street cars 
have made their appearance in 
Strausberg, a little town near 
Berlin, Germany. Now resl- 
dents may post their letters at 
any car stop if no other re- 
ceptacle is near at hand. But 
itis not recorded whether any 
person has had the temerity to 
hail and stop a car for the sole 
purpose of getting. his letter 
started for its destination, 


ONE-HAND CASE OFFERS 
AND LIGHTS CIGARETTE 


‘A oxr-ataxn pocket case that delivers 
ghted cigarettes is the latest aid for 
nokers. Invented by: a San Francis 
man, the new case holds nine cigarettes. 
‘The’ mechanism is operated entieely with 
cone hand. A slight pull on the top of the 
snaps on the lighter, concealed at one 
de, and partially extends a cigarette. 
The’ smoker takes the cigarete. between 
his lips, ives one strong. draw 
Nee ‘The lighter 


cigareite is extracted, a spring forces 
‘new one into its place, 


NEW WINDOW GIVES ONE-WAY VISION 


Wars a pane of new material is mounted 
in a wind a person on the inside can 
through it, but mutside cannot see in, 

he exterior, the one-way pane resem- 
sry mirror. Chicago police are 

ploy such a pane to enable wit- 
ness to identify 

inal suspects 


thout meeting FILM CAN NOW BE USED 


them face to face. 
hem face to face. WITH A PLATE CAMERA 


ness offices also Egtreren with.a new adapter, a plate 
find use for the camera can use roll film. The device that 
device. accomplishes this fits upon the back of 


the camera in place of the plate holder 
and accommodates a spool of standard roll 
film. Since the film is arranged to lie ex- 
actly in the position formerly occupied 
by a plate, the regular focusing scale of 
the camera can be wed. The chang from 

lateholder to film adapter requires only 
a second or two. 
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STOPS SHIVERY CHILLS. Wiring 
the human body 

tween a user and pres 
went lost of body heat by Tadlation 


BUTTON © 


aw 


pears. Pressing bottom clears 
Eaiion and Ueings sew abeet up 


GRAPEFRUIT CAN 


squrer. 
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F YOU had your choice between 
Turnt toast and a diamond, you 
doubtedly would choose the 
‘mond. ally speaking, how- 
ever, you would be getting carbon 

in either case, The burned, black portion 
‘of toast is carbon, while the diamond is 
carbon in a crystalline form. Do not, be 
misled into believing that all crystalline 
forms of carbon are valuable for the only 
ether xian Som gps ot Meh: 
ly prized and you wil every 
pencil and in every can of stove 3 
"Thus, you see, carbon may be found it 
aries yo wt you restos thas kc 
nt uw ize that it con- 
Bttutes more than two-thirds of the 300 
(000 known chemical compounds, So nu- 
‘merous, indeed, are the uses and properties 
‘of carbon, that the special name of Or- 
ganic Chemistry has been given to the 


study of its co 
“Athough the forms of carbon are so 
numerous and differ so greatly in color 


hhardness, and density, all are_ identical 
chemically. Heated and placed in oxygen 
cathon diets pu Ln Yc, 2 realy Goes 
carbon dioxide gas. In fact, so readil 
‘carbon combine with oxygen that under 
certain conditions it steals the from 
‘oxygen-containing substances called oxides. 
‘With the simply arranged apparatus 
shown in Fig. 6, the amateur chemist can 
‘easily demonstrate this breaking down ac- 
tion of carbon on oxides. A mixture of 


60 


1B Hydrogen sulphide ens, generated in 
Sulphide, Gan is passed! through the Jong tube Aled 
‘adsorts it as in proved when paper at end of iter tube shows no race of black, 


Experiments with 


ction of seid on iron 
ith charcoal, whe 


_ CARBON 


RAYMOND B. 
WAILES 


Mack copper oxide and powdered charsoal 


is placed in the test tube and heated. The 
heated charcoal, combining with the oxy- 
fen, changes the copper oxide to copper 


‘and forms carbon dioxide gas, This gas 
can be recognized by the fact that if it is 
Jed through the outlet tube into a beaker 
containing clear lime water, it turns the 
lime solution cloudy. The free copper re- 
mains in the tes tube asa bright powder 
is removing of the oxygen from a com- 
pound is called “reduction,” and the sub- 
stance from which the oxygen has been 
removed is said to have been “reduced.” 
Another valuable property of carbon, 
and one that makes the gas mask possible, 
is its ability to remove noxious gases from 
the air by adsorption. Adsorption is the 
property of a solid that causes gases and 
other substances to cling to its surface. 
‘The extremely porous nature of carbon 
makes i particularly sdeorpive. A os 
sample of fs capable of a 
fever hundred. times’ is. own volume 
of ammonia. In the manufacture of gas 
masks, an extremely porous form of char- 
coal made from fruit pits is used. 


N INTERESTING and instructive ex- 

‘periment showing the adsorptive prop- 
erties of charcoal can be easily performed 
in the home laboratory. A glass ot metal 
tube, filled with charcoal, is connected, by 
means of a cork and tubing, to a flask in 
which by the action of a dilute acid on 
iron sulphide, hydrogen sulphide gas is 
being generated. 

In experiments dealing with the sulphur 
cee CES Bes 
‘was found that hydrogen suiphide gas 
a distinguishing rotten ex odor and that 
it can be definitely recognized by the fact 
that paper, moistened with either lead 


for the Home 


acetate of copper sulphate, is, colored 
‘when brought in contact with it, AS in 
Fig, 3, lead acetate paper is placed at the 
‘outiet'of the charcoal filter tube to detect 
even the slightest trace of the gas, but it 
remains colorless showing that the char- 
‘coal has effectively adsorbed the hydrogen 
sulphide, 


NOTHER experiment, showing graph- 
ically the action of ‘adsorption, com 
sists of allowing a drop of lime water to 
fall on filter paper or a piece of blotter 
Adjoining the spot of water place a simi 
lar drop of phenolphthalein solution. Thi 
drop will spread ito the fat spot and 
some time after the two spots have spread 
into each other, a red crescent will appear 
where the two overlap, The lag between 
the visible overlapping of the two spots 
and the formation of the color is caused 
bby the fact that the water in both solu- 
tions creeps through the fibers more rapid. 
ly than the chemicals which are adsorbed 


‘The same property that causes carbon 


to adsorb toxic gases makes it useful as a 
filter for removing coloring matter from 
‘substances, Commercially, bone-black, an« 
other form of carbon, is used in sugar 
refineries to remove the undesired color 
from sugar solutions. Fountain pen. ink, 
diluted with water so that it is somewhat 
weakened in color, can be changed by the 
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ELECTRIC IRON 
De Toastes 
FOR RESISTANCE 


Chemist’s Laboratory 


home experimenter into a colorless liquid 
by fil through charcoal in the man- 
ner illustrated in Fig, 1. An olive bottle 
forms a neat funnel for this experiment, 


IN ONE end) place a cork fitted with a 

lass tube, Then place a wad of cotton 
in the bottom and fil the bottle with char- 
coal, Ink poured in at the top will drip 
from the outlet tube at the bottom a 
colorless solution. If the ink is greatly 
diluted, this experiment can be carried 
through by using an ordinary glass funnel 
fitted with filter paper containing charcoal. 

As already pointed out, charcoal adsorbs 
ammonia with great avidity. This can be 
shown by placing a tablespoonful of strong 
“ammonia” or ammonia water ina small 
flask or bottle fitted with a stopper and 
outlet tube as in Fig. 5. After allowing 
sufficient time for the ammonia gas given 
off by the ammonia water to displace the 
air in the bottle, drop in a wad of tissue 
Paper and on it! pour a tablespoonful of 
powdered charcoal, After quickly inserting 
the stopper, place’ the end of the outlet 
tube in a small beaker of water. 

If all the connections are airtight and 
the ammonia water strong enough, the 
water in the beaker will be drawn up in 
the outlet tube showing that a vacuum is 
being formed inside the flask by the ad- 
sorption of the ammonia vapor by the 
charcoal, If the charcoal is heated and 
cooled in a stoppered bottle before the 
experiment, the rise of water in the tube 
will be mote rapid. This same experiment 
can be repeated, using hydrogen sulphide 
ras to illustrate the removal of oxfors from 
the air by the use of charcoal. The tissue 
paper is used in this experiment to prevent 
the charcoal from coming in contact with 
the ammonia water. 
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Charcoal is also valuable as a filter for 
removing odors and tastes from water, 
Hydrogen sulphide water, unmistakable 
because of its characteristic odor, can be 
made odorless by filtering through char. 
Coal. Similarly, the bitter taste imparted 
to water by dissolving a quinine tablet in 
it can be removed by a charcoal filter. 
Sugar, when heated, first melts and chars 
to form caramel but on further heating 
changes into one of the purest forms of 
carbon. A striking experiment illustrating 
the preparation of charcoal from susae 
can be performed by adding concentrated 
sulphuric acid to a strong solution of sugar 
and water. The sulphuric acid decomposes 
the sugar water to form carbon which 
flows forth from the container in a foamy 
pasty mass. Although wasteful of 
‘experiment is quite harmless providing the 
usual precautions are taken'to keep the 
hhands and clothing away from the acid. 


Jest as oneten combines with metals to 


bedded in it and chemically combi 
with it. A small piece of cast i 
dissolved entirely’ in. muriatie acid 
behind black particles of carbon. 
Lampblack, a form of soot like that 
given off when a Kerosene lamp smokes, 
is practically pure carbon. The hydrogen 
in the oil burns but much of the carbon, 
because of a lack of oxygen, remains un- 
‘bumed and is deposited on any cold sur- 
face with which it comes in contact. 
Commercially, lampblack is used in the 
manufacture of paints and inks. 
‘Although obtainable from natural depo- 
sits, graphite is also produced artificially 


‘5 With ammonia water in flask, a wad of 
and over thie a 


Section, proving that t 
{he charcoal hae crested 


CHARCOAL AND 
‘COPPER OXIOE 


ine with oxyeen, changes 
to copper, and forms carbon dlonlde Eas 


by heating anthracite coal in an electric 
fumace capable of producing an extreme- 
ly: high temperature, The graphite crys 
tals appear as smooth plates or scales and 
it is this smoothness that makes graphite 
Valuable as a lubricant, Artificial graphite 
can also be produced in the form of a fine 
powder that will remain suspended in 
water of oil, 

Like all forms of carbon, graphite is 
practically infusible, making’ it useful as 
fa material for crucibles used in the mel 
ing of metals. Like the diamond, graphite 
‘burs only at extremely high temperatures. 

For use in pencil leads, graphite 
mised with clay in varying’ amounts de- 
pending on the hardness desired, 

Graphite differs from the other forms 
of carbon in that it is an excellent 
ductor of electricity. Thus it finds im- 
portant application in the electro-chemical 
industries where it is used as electrodes. 
Also, since carbon in any form will not 
melt, graphite forms an excellent material 
for the electrodes of an arc lamp. 

Pencil leads can be used by the home 

fimenter in a small experimental arc 
Jamp. The house lighting circuit, connected 
with some electrical appliance’ such as a 
fat iron, toaster, or heater, is used as the 


current supply. ' (Continued on page 93) 
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JNDS ALARM 
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omatte fie datestor, 


the heart of whieh 
Ia an electric eye 
Below," breakaway wubtace cbvoser 


MECHANISM 


Electric Eye sounds Fire Alarm 


FINDS A FIRE AND SIGNALS 
WARNING. Designed expecially 


fitct point at which Blase started 


SOLOS THROUGH VENT TUBES 


SAMPLES Al 


and Locates Blaze on Ship 


ISASTERS such as the recent burn- 
ing at sea of the French passenger 
steamship Georges-Philippar, with 

the loss of dozens of lives, may be averted 

in future by an automatic fire alarm sye- 
tem perfected especially for marine use. 

Not only does this apparatus sound an 

alarm when the first wisp of smoke any- 

‘where in the ship indicates a fire, but it 

reveals the exact location of the fire in 

time to prevent it from gaining headway. 
‘The heart of the apparatus is a photo- 

electric. cell or electric eye within a 

‘sampling chamber,” through which a suc- 

tion fan draws air from the holds of the 

vessel. A beam of light from a small lamp 
is directed with mirrors upon a circuitous 
course through the chamber until it falls 
lupon the sensitive cell. So long as the 

‘beam is uninterrupted, nothing happens. 

When smoke in the air cuts off the light 

beam, however, the photo-electric cell 


a 


operates an electric relay and sounds 
the alarm. Even the merest trace of 
smoke reduces the intensity of the 
Tight beam and operates the alarm. 

Vent tubes radiate from the fire 
detector to each of the ship's holds 
where a fire might conceivably start. 
‘Samples of air are drawn in turn 
from each tube through an ingen 
us “selector disk” bearing a revolv 
ing collector, as shown in the dia- 
gram. The disk also carries a num- 
bered ring, the numbers correspond- 
ing to the individual holds. When an 
alarm sounds, the disk automatically 
stops and the locaton ofthe i. is 
read at once through a window in the 
side of the detector. The officer on 
the bridge then orders the fire-ight- 
ers into action, or operates mechani- 
cal extinguishers if the ship is pro- 
vided with them, 


Cash Prize 
WINNERS 


in our August 
Heroes of Science 


Contest 


Here Are the Names of Twenty-Nine 
Whose Skill and Application Brought 
‘Them Cash Rewards in Our Big Pic- 
ture Cutting Contest in August Issue 
First prize SSOO 
Charles Lind, Hicksville, N.Y. 


SECOND PRIzE S1OO 


H. J, Brockman 
Baltimore, Md. 


THIRD PRIZE SSO 


Mz J. Langley 
Chicago, Ml 


six $25 prizes 


V. Branthoover, Brackenridge, Pa, 
Frank P. Conrad, Toledo, Ohio. 

€. Muchlichen, Woodside, N. Y. 

F. Sabatini, Brooklyn, N. ¥. 

JF. Smolen, Brons, N.Y. C, 

Glen MeWilliams, Van Dyke, Mich, 


TWENTY $10 pPRizes 


R, Albrecht, Jr, Cincinnati, Ohi 
J. M. Bosanic, Milwaukee, Wisc, 
5. Chemney, Cleveland, Ohio. 

D. S, Cookingham, Rhinebeck, N. Y. 
J. A. Davis, St. Helena, Cali 

F. Drutik, Pittsburgh, Pa, 

C. Gray, Brooklyn, N. Y. 

M., C. Hicks, Chicago, Ill, 

A.G, Kalmbach, Grand Rapids, Mich, 
G. Marshall, Toronto, Canada. 
HA. McDonald, Louisville, Ohio. 
LM, Mullers, Nashville, Tenn, 
R. F. Purdy, Raton, New Mexico. 
V. E, Phasey, Fort Meade, Md. 

P. Sapossnek, Brooklyn, N. Y. 
Laura Shrum, Pottstown, Pa, 

J. A. Vaughan, Belleville, N. J. 
Howard Watkins, Loomis, S. Dak 
G. T. Welch, Edgewood, R. I. 
W.A.Wemeke, New York City. 
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New Radio Tube Has Three Uses 


Changing the Grid Hook-up in Amplifier 
Type 89 Changes Work It Does in Set 


HREE com- 
pletegrids,each 


separate con- 
nection, give a remark- 


able radio tube, the 
new type 89, the ability 
to change its character- 


istics as_a chameleon 
changes its colors, 

‘When a tube of low 
amplification factor is 
required, type 89, with 
its grids ‘connected a 
certain way, becomes 
such @ tube. Hook the 
grids another way and 
You get tremendous am 

fying power, A thir 
fombiteon makes the 
tube suitable for use in 
the latest push-push 
‘output circuit that, op- 
erates without C bias. 

Another new tube, 
the type 83, full wave 
mercury vapor rectifier, 
is designed to handle 
‘exceptionally heavy and 
variable loads, Tt has 
the astonishing output 
of a quarter of an am- 
pere at high voltage 
‘and also will handle in- 
stantaneous overloads 
up to .8 of an ampere, 
Compare these new 
tubes with the best ob- 
tainable only a few 
years. ago and the ad- 
vances that have been 
‘made in the vacuum tube become e 
‘The old 216B, rectifier, for example, wl 
supplied B current to’ many of the early 
models, could handle a load of only .06 
of an ampere at a fraction of the voltage 
‘easily carried by the new type 83, 

je new trp grid power amplier type 
89 is particularly adapted to automobile 
service and other mobile sets where no 
electric light current is available. Tt uses 
beater cathode rated at 6.3 volts and .04 
of an ampere, just .01 of an ampere more 
than other automobile types such as the 
236, 237, and 238, Like them, it will stand 
any’ battery voltage fluctuation ordinarily 
encountered in automobile operation. 

Picture at upper right shows both the 
new tubes, rectifier, type 83, being at the 
left. Because of the need’ for separate 
‘connections to all three grids, the type 89 
hhas a cap connection in addition to the six 
prongs on the base. That makes seven 
separate connections, which is the great- 
est number that has ever been used on any 
tube for broadcast reception. 

Tn construction, the new triple grid tube 
is, pethaps, simpler than some of the pre- 
viously introduced screen grid types. 
Photo upper left shows an 89 dissected s0 
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sat center Ie Yiny 


that the triple grid 
construction is laid 
bare, At the center 
the tiny cathode, Out 
side that is the inner, 
‘or number one, grid, 
pulled up out of place 
to show the construc 
tion more clearly. The 
plate, a. cylinder of 
carbonized sheet 
metal, has been slit 
and a portion folded 
back to expose num- 
bers two and. three 
srids in the new tube. 
‘The diagram at bottom of page shows 
how the various elements of the tube are 
connected to the prongs and cap. 

When it is desired to use type 89 triple 
arid tube as an ordinary amplifier in the 
auto age preceding the fal or power 
output stage, grids two and three are 
hooked to the plate terminal, and the 
tube is then, in effect, a regular three 


sme oucmm | 


Here are the two new tuber, 
Tic and whe wiple grid power 
tmplifee tube at the ght 


clement tube. The cathode emits electrons 
that are controlled by the number one 
rid as they pass through on their wa 
fo grids two and three and the plate al 
acting as one positive or plate element, 
Tf it is desired to use this tube as a 
power pentode of somewhat similar char- 
acteristics to type 238, then grid number 
three is wired to the cathode, grid number 
two is connected into the circuit as if it 
‘were a screen grid, number one the control 
rid, and the plate functions alone, 
Under these conditions, the tube in the 
last stage has a power ouput of 1.5 watts 
as compared with only .3 of a wait when 
used in the simple three element way. 


As the tube is designed for use in acts 
that are subjected to considerable jarring 
and vibration, mechanical rigidity is an 
important item. Extra bracing for the as- 
sembled elements is obtained in a novel 
manner. The top of the bulb is domed and 
the top insulator, of sheet mica, is made 
in the form of a Cross, Its size is such that 
the ends of the cross just touch the inside 
walls of the glass dome. 

‘Type 89 should be of especial interest 
to radio experimenters and students of 
radio theory because the number of ki 
each with a separate connection, permi 
all sorts of test circuits to be worked out, 

The new rectifier tube is of the full 
wave, mercury vapor type. One of its dis- 
tinguishing features is the iow, and virtual. 
ly constant, voltage drop, Within its rated 
load limits; the voltage lost in the func- 
tioning of the tube is only fifteen, That 
‘means the voltage delivered by the tube 
‘will always be just fifteen volts less than 
the voltage applied to it by the trans 
former. This holds good whether the tube 
is working on a heavy or a light load. 

A steady, non-fluctuating B supply volt- 
age is of great valug in operating the new 
push-push circuit. The push-push hookup 
raws many times the amount of current 
fon a strong signal as on a weak one. In 
fact the current flow in a push-push cir- 
cuit continually fuctuates even when the 
‘volume level is kept constant, 
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‘Trailing “Trouble in Your 


Loudsp 


‘OBBLING back and forth 
some eighteen million Limes 
for every hour of use, your 


radio loudspeaker gets. a 
pretty tough deal. No other part of the 
radio. receiving equipment has to stand 
such terrific mechanical punishment. It is 
no wonder, therefore, that a radio loud- 
speaker occasionally, breaks. down under 
strain of so much vibration. 

‘There are many makes and sizes of ra- 
io, loudspeakers, but they are alike. in 
‘basic design and they all have similar 
troubles 

'No matter what the shape of the frame 
or the general appearance of any modem 
Toudspeaker, it is almost sure to be of the 
diynamig type, ‘That means it contains a 

powerful electro-magnet, the core of which 

Wchreuar in section. At the apex of the 
iver or tena fhe, cone, there ba 
tiny coil of wire wound on a ‘sh 
or fibre eylinder. ‘This cylinder is large 
enough to fit over the end of the magnet 
core without touching. Various means are 
employed to hold the small coil centered 
over the core and yet permit it to move 
freely back and forth 

"The base or edge of the cone always is 
held to the front supporting ring by means 
of a rim of soft leather or other equally 
Aesiblo ‘material, ‘Theoreticaly,. the 
cone is supposed to vibrate as a unit. In 
practice it usually does this but vibra- 
tions in the cone material also are set up. 

‘The only variation from this general 
construction is found in some recently 
introduced light-weight dynamic speak 
ers for use with automobile and small 
mantel-piece type sets. Some of these 
are fitted with a permanent magnet in 
place of the electro-magnet. 

‘Among the possible troubles to which 
the dynamic speaker is subject are 
burned out field coi. burned oxt voice 
coil, loose connections, broken spider, 
loose voice coil, loose diaphragm, 
cracked or split’ diaphragm, and a 
‘warped or off-center voice coil, 


cy 


caker 


armed out voice coil 


This is a rather imposing list of things 
‘that can happen, Fortunately, most of these 
possible troubles are quite rare, 

When your loudspeaker gets sick the 
first job is to diagnose the ailment, Tak- 
ing the troubles in the order named, if the 
field coil burns out, the speaker wil still 
continue to operate, but the volume will 
drop to sucha low level that you can 
hardly hear it, even with the set volume 
control turned full on. In fact the only 
reason you get any sound at all is because 
of the slight residual magnetism left in the 
pole piece, 

‘A sure test for field coil operation is to 
hold the end of a screw driver near the 
pole piece. It should be strongly attracted 
to it. If it is not, then either the field coil 
is buimed out or there is a broken connec- 
tion somewhere in the wires that supply 
current to the coil. 

‘A burned out voice coil complet 
lences the speaker. The simplest test is to 
‘connect a dry cell and a pair of head} 
in series with the coil and listen for the 

clack as you make and break the 
If you don’t get it, the coll is 
broken at some point. 

‘A loose connection in the speaker leads 
results in intermittent operation or in ex- 
cessively noisy and irregular volume. 


LOUDSPEAKER coILs. 


‘At lee the eoice call consisting ofa layer of ne 
Se caritieard, Bigs, coll which magnetives pale plece 


A broken spider usually causes chatter- 
ing noises that are most pronounced at 
some particular tone frequency. However, 
if the spider is broken in such a way that 
the voi allowed to shift out of its 
central position and so rub against the 
pole piece, the tone will sound muffled and 
there may’ be continuous scratching noises, 

‘A loose voice coil always spoils loud= 
speaker results and the symptoms will de- 
pend on the nature of the looseness. If, 
for example, the coil and spider have come 
loose from the cone bedlam of chatter 
ing will be produced. If itis only partially 
loose, the chattering is likely to occur only 
on some particular musical note. 

‘Looseness at the front edge of the dite 
Krag, oc an spend vam crack the 
diaphragm itself, always produces chatter 
ing noises. The ‘seat of the trouble often 
‘can be located by placing the finger gent- 
iy on different points of the diaphragm 
while it isin operation, 

‘You can always detect a warped or off- 
center voice coil by the method illustrated 
in the picture at upper left. There should 
be sufficient, clearance between the pole 
piece and the inside of the coil to slip 
a piece of writing paper into the crack and 
move it all around the pole piece, 

“There are, of course, other troubies that 
affect dynamic speakers which have been 
added to older sets as independent, units. 
For instance, in the so-called A. C. type 
dynamic speaker, which has its own rectie 

fier system for supplying its field cur- 
rent, the dry, or tube type rectifier, 
‘may go bad. If that happens, the speal 
cr will act as though it had a bumed 
out field coil. 

‘The cure for any dynamic speaker 
trouble is to repair or replace the part, 
It is now possible to obtain any of the 
separate parts for al lar makes 
of loudspeakers, ether from the org 
nal manufacturer or from smaller con- 
‘cerns specializing in this work. Picture, 
upper right, shows several different 
types of spiders readily obtainable, 

Tt is not practical to repair a spider 
as this part has to be made with © 
treme accuracy as otherwise the voire 
coil will not be held central. 
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‘Three types of hays short-wave 
ype Ta the center, 


1 may use At left, regulation up and dows 
‘wiper and at right the bug, that tubes dots aatoroatally 


Phote illus 


Gorm from 
cramping of 
your muscles 


How to get Good Code “Fist” 


Efforts at Speed Spoil Amateur’s 
Work in Spite of Type of Key Used 


every amateur radio operator. As 

you listenin, however, on the 
amateur wave bands, you will hear the In- 
ternation Morse Code distorted, mutilated, 
and garbled in every conceivable way. 
‘There is the fellow who invariably rattles 
off five dots for every H, makes his Vs 
sound like STs, and his Ls and Fs so they 
right be almost anything. 

‘Some of the erratic sencing is the result 
of plain laziness or carelessness, but most 
poor key work can be, blimed on the 
‘wholly erroneous idea that speed is the 
baclge of the expert. 

‘The beginner, finding that the sending 
which was good enough to get by on his 
amateur operator's license examination 
‘sounds slow compared with that of old 
timers on the air, immediately tries to 
speed up and pound the brass to the tune 
of twenty or twenty-five words a minute, 
‘Then trouble starts, His dots come in 
frregular bunches, his spacing goes to 
pieces, and his arm and wrist get tired and 
cramped. 

‘The next step is to blame the key and 
to experiment with other types, suchas 
the “side swiper” and the “bug.” Unfor- 
‘tunately, this only makes matters worse 
Unless he gets back (o first principles and 
realizes that there is no. substitute for 
laboriously developed manual skill. No 
matter what kind of a sending key you 
obtain, you must learn how to use it. 

‘Although side swiper and bug keys are 


BILITY to send clean-cut, readable 
code, a good “fist,” is the goal of 


ANTENNA 


Diagram showing 
the pout 
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‘usually thought of in 
connection with fast 
sending, they are in 
fact excellent. for 
slow and medium 
speeds. Once you 
Jean how, you can 
send almost’ perfect 
code, the steady, 
medidim speed kind 
that is so easily read, 
with either a side 
swiper or a bug. And 
your wrist will not 
et as tired as it 
does with the regu: 
lar up-and-down mo- 
tion, sending key. 

‘The picture at up- 
per left shows. ex- 
amples of the three 
common types of 
sending keys for ra- 
dio or land fine te- 
legraphy. At the left 

‘plain key. Press 

ddoven the button 
closes the contact. Releasing the button 
breaks contact. The middle key is a side 
wiper. Moving the lever either way from 
the center position makes contact. You 
can make a dot or a dash by moving the 
button sidewise in either direction, 

‘A row of dots are made by wobbling 
the lever from one side to the other and 
as it obviously takes half as many motions 
to make a row of dots this way as it does 
to make the same number of dots with a 
regular key, the sideswiper permits twice 
the speed with the same amount of motion, 
‘What is still more important to the ama- 
teur is that it permits a reasonable speed 
with a relatively slow hand motion that 
does not tire the wrist of operator. 

‘The key at the right is a bug. Several 
varieties are on the , but they all 

i Pulling the 
ft with the 


work on the same principle. 
vertical finger piece to the left 


By 
John Carr 


index finger closes a 
contact to make a 
dah, arog oe 
ser piece to the right 
With a brisk motion 
produces a string of 
dots in rap succes 
sion. ‘The with 
Thich the dots “are 
made can be regulated 
by slightly: moving a 
weight which is ate 
tached to the end of 
the spring. 


Ousting 


Harmonies 
MOST radio exper 


trap and the manner 
in which it is used to 
in to spring 


do not know, however, that the  sime 
Scheme can be applied (o outgoing waves 
as well as to incoming ones, The Gavern= 
ment requires that amateur transmission 
te place as nary a practical ona ingle 
Otten the transmitter, even when care- 
fully tuned according to'the correct meth. 
4, will radiate an appreciable amount of 
energy on a harmonic of the ‘wave (0 
‘which itis tuned. Pushopull type trans- 
Inliters, such as the one recently described 
In this magazine, are not likely to radiate 
fon even harmonics because the push-pull 
ttfect balances out that type of radiation. 
‘One or more wave traps. can be used (0 

this radiation, A method applic 
cable {0 the single wire fed Hertz type 
Sntenna is shown in the diagram at the 
tottom of the page. The trap coil need 
‘only be coupled to the antenna feed wie. 


6 


swe can do for you?" 
Gus ated the man who. was 
fossiag over a stalled. car. 
STL say’ there ig." was the 
disgust “ST was Mall 
‘way. up this hill when the 
tmotor "sputtered and ded.” 


ow to Inspect a Stalled Motor 


JS WILSON slid into the driver's 

Seat of the wrecking car, touched 

the starter button, and was about 

to drive out of the Model Garage 
when Joe Clark, his partner, arrived for 
the diy’s work. 

“Ride over to the freight station 
me," Gus called in answer to Joe's greeting 
“Te got to pick up a load of tires and 
Til need some help. ‘The kid will look 
after the place till we get back.” 

Near the station, the wrecker rounded 
a blind curve. Gus turned his head in 
Tesponse (0 a sudden nudge from Joe's 

‘Look,” directed Joe, pointing to a small 
man standing beside the opened hood of 
2D ear parked half-way up the steep hi 
directly ahead of them. ‘Somebody's got 
into trouble bright and early this morning 
Scratching his head about it, too. Guess 
hhe doesn’t know much about motors.” 

Gus took his foot off the gas and brought 
the wrecker to a stop a few feet behind 
the parked car, 

Anything we can do for you?” he in- 


Til say thee i" came the siege 
reply. “I was half Way’ up this confounded 
hill when my fool motor began coughing 
and sneezing and finally sputtered and died. 
‘And I'll be hanged if I can find out what's 
‘wrong.’ 

Qu of gas?" Gus asked as be stepped 
‘on the starter and pulled the choke all the 
way out 

“Nope. I thought of that, but the tank's 
almost. two-thirds full.” 

“Hm. Plenty of gas and the gasoline 
line isn't plugged up either from the looks 
of this,” Gus said, pointing to a steady 
trickle’ coming from the carburetor he 
hhad flooded by turing the motor over 
with choke out, 

“Generally there are three things that l 
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make a motor dic in action,” Gus stated. 
“No gas, a clogged, gas line, and bum 
ignition. ‘Since it isn’t the first two, your 
trouble probably is the ignition.” 

But T had a new set of wires put in 
about three months ago,” the man pro- 
tested. 

Gus grinned broadly. “The wiring’s not 
the only thing that can go wrong with an 
ignition system. Ever bear of the breaker 
arm?” He unsnapped the clips on the 
distributor cap and pointed to a curved 
‘arm in the base of the distributor. “There's 
‘one place to look when a motor dies from 
bad sparking. 

Interested, the driver leaned over the 
fender and peered into the distributor as 
Gus moved the breaker arm back and forth 
to illustrate its a 

“You sce,” Gus explained, “when the 
distributor shaft turns, the little cam at- 
tached to the shaft opens and closes these 
contacts. Now we'll tum on the ignition 
and see what ha 

Gus again opened and closed the breaker 
and this time grinned with satisfac 

“There's the clue to your troubles,’ 


G US says: 


When spnlving the brakes in 
wet weather, dont throw ‘out 
The: clutch until 

come t0°a stops 

rete eee ae 

toe quickly. ‘Never 

Goer bene! caddealy znd ot 
too tonely. Be tanto za 
oo closely. Be care: 
fal driving over wooden bridges 
Gr on weo8 Block, pavesnente. 


reported. “The breaker points are so badly 
chewed up and burned they don't make 
ood contact and they arc badly now and 
Shen just as they are opening 
“That, means two things,” Gus went on 
to explain, “First, the breaker points need 
redressing: second, your condenser's prob- 
ably gone haywire, ‘The burned points are 
what caused some of your trouble, but 
ten to one a bum condenser caused. the 
contacts to burn in the first place. Been 
having any trouble with the motor lately?” 
“Come to think of it, I have,” admitted 
"Had trouble starting only this 
morning, but after several trys I finally 
fot it going and didn't think anything more 


about it, Maybe the condenser was on 
the blink. then. 
“Sounds like it,” agreed Gus, selecting a 


‘screw driver and some small wrenches 
from the large tool box that formed a 
part of the wrecker’s running board. “First 
we'll take out those breaker points and 
try and redress them. While we're doing 
that, Joell drive back to, the garage and 
pick up a new condenser,” 

Gus was busily rubbing the contacts 
back and forth over a smal olltone when 
Joe Clark returned with the new part 

“As I was saying,” repeated Gus after 
‘examining the condenser, “you can touch 
top these points without even taking them 
fut if you want to. Just hold a smal file 
tetween them and. pull the fle back and 
forth. That'll do the trick if they aren't 
chewed up too much. I always like to 
get them out in the open, though, where 
Peas ook them over” 

With both garage men working, it wasn’t 
many minutes before the points were back 
in the distributor, adjusted to the right 
spacing, and connected into the new con- 


Gus laid his tools on the running board 
and slid into the (Continued on page 93 
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BETTER SHOP METHODS : IDEAS FOR THE HANDY MAN : BLUEPRINTS 


eee: a ‘ 
MODEL MAKING : HOME WORKSHOP CHEMISTRY: THE SHIPSHAPE HOME 


A Matchless New Model for You to Build 


The Battleship TEXAS 


ge McCann 
uives plans for making 
4 3-foot model of the 


Fvagship of the 


Adlantic Fleer | 
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is so new and so important that the Navy 
Department will not furnish any’ plans, 
hence this model had to be worked out 
without official aid, but the lines and de~ 
tails may be taken as essentially correct. 
‘The bridge work is so complicated that 

has been simplified (o retain the correct 
effect, and many minor details, such as 
‘mushroom ventilators, have been omitted, 

‘Though the model’ is specifically the 
Tesas, it would serve almost as well for 
the U.S. S. New York, Both were built 
from the same plans, the former at New- 
port News and the laiter at the New York 

‘avy Yard. The differences are minor. 

ie Texas carries the ranking Admiral’s 
fag ands go powerful that she could be 
tiles out of sight of the coast yet blow a 
city to bits in short order, Her great 14-in, 
‘uns, $3 ft. long, will pierce armor plate 
30 far away that it cannot be seen aboard. 
She has enough electric power to light a 
small city. 

‘The real ship has a displacement ton- 
‘nage of 27,000 tons and an allowance of 
1,315 men, and she cost about $11,000,000. 
Her length on the water line is 565 ft,, and 
the over-all length is $73 ft. The Beam, 
‘without blisters, is 100 ft. On the scale of 

16 in. equals 1 ft., this gives us a model 
ost 3 ft, long and 624 in. wide, 


Tt will be seen on the sheer 
fn that the hull has been 


divided vertically into 
water li 

thick and 634 in, wide. On each 
piece of boa fe oF sugar 


pine oF other soft wood) mark 
the corresponding outline front 
the hall-breadth plan. This can 
be done by pinning the plan on 
the wood with two pieces of carbon tis- 
sue, back to back, between the wood and 
the’ paper, then cutting the plan down the 
center line and turning it over to get the 
‘other half. 1 prefer, however, to take off 
the lines on a piece'of tracing paper and 
tum it over to get the other half. Draw 
the center line right round the board, as 
well as the construction lines Nos. 1 t0 10. 

With 3 compass sav. fig saw, or band 
saw, cut the wood to these shapes. Then, 
as the model is to be hollow, jig-saw out 
the center of lifts B, C, and D to about 
6 in. thick, leaving plenty at the ends. It 
is better ali to leave in crossbars same- 
where about the middle to prevent spread- 
ing until the hull has been glued up. Glue 
these lifts together, except the top lift, 
being careful that’ all the construction 
lines correspond. This is essential 

‘The top lift £ must be planed down to 


‘The model under way, plowing through a calm sea 
Without ™ 

{or all she 

close-up of the stera showing 
Screwn. Compare with the drawings on the next Page 


ing ise, she looks 
rid ike be 


aN 


ser, Belos 
ier and 


34 in, thick at the stern. Tt is. straight 
from ‘end to end with no sheer, but a 
‘camber, of curve, of 14 in, from, the 
edges (0 the midship line can be given, 
‘This, however, is a nuisance on a working 
model, so I left the surface flat. If you 
‘wish tO add this camber, have it rise above 
the line shown on the drawings, Next mark 
‘on the wood the deck outline and draw 
the eee cme condrotion ag 

stew this top lift temporarily in place 
and proceed to shave the sides of the bull 
to match cardboard or tin templates made 
from the lines of the body plan, 1t will be 
noted that the widths given on the balf- 
breadth plan do not correspond through- 
out with the widths on the body plan at 
that position; that is, because the lifts 
have to be leit wide enough to cut the ex- 
treme width, wherever it happens to come, 
‘Thus D is bigger amidships at the bottom 


ULE BREADTHE PLAN 


SHEER PLAN 


os 
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‘The hall with the power 
Plant installed. The motor 
War taken Irom am old 
Tetomobile hora, and the 
Small but efielent store 
fge battery is homemade 


than the top, and B bigger 
at the foo tee the bottom. 

Thes ;, as modernized, 
have in addition to the hull 
proper what are called “blis- 
ferge-vacant inclosed spaces 
built onto the hull below the 
water lin as. additonal pro- 
tection from torpedoes. They 
ae about 4. ft. wide” amide 
ships, tapering from the water 
line to the turn of the bilge and from 
about ine No." to No. S.A thy ae 

iy and not an integral part of the shi 
they have been omitted. 

Note that the stem is quite sharp until 
near the bottom where it has a “bulb” or 
roundness which flows into the body of 
te bod jhe shape the ull 

plan gives the shape 
fs firt to be made, The upper part then 
has to be cut to represent the top edges 
‘of the armor plate and the casemates for 
the guns, The lowest cut-in is 34 in. down 
from the deck, extends from line J to 
the bridge wing, and is 1/16 in, deep at 
the middle, tapering 10 the ends. Above 
that the three recesses for the casemates 
are cut 4 in, down, Aft there is a cut-in 
$/16 in. down from the bridge wing to 


the foremost easemate, a full 1/16 in, deep. 
Having shaped the outside, remove the 
deck piece and, if it is to be a working 


model, shave down the inside as thin as 
possible, but leave the bottom life intact 
{sa stiffener and platform for the machin- 
ery. Some of the waste wood from the 
deck pieces, may well be cut away from 
underneath, If preferred, the entire hull 
‘an be hollowed out and a thin deck lab, 

Cut away the cross struts and put in a 
deck beam at each end of the 

‘The next thing to do is to tall the 
power, if you intend to make a workis 
Model rather than merely’ a scale mod 
for exhibition purposes. As there is plenty 
of room, any type of drive can be used— 
clockwork, steam, or electric, The average 
model makes will find the last to be the 
most satisfacts T was advised by Mark 
‘A. Cooper, of Rome, Ga., who gave me 
some valuable suggestions, to try a motor 
from an automobile horn, and got one for 
a few cents. This works quite well, but 
T think a high-grade motor made for the 
purpose would be even better, 

For power I built. storage battery as 
described. by Mr. Cooper in. a. previous 
article (P.S.M., June ‘31, p. 108). This 
was made from standard 
size battery plates sa 
in fore with a ers 
and thce negative plates 
in each of the three cell: 
High, weigh 3 Toe 
weighs 3Tb, an 
drives the motor under 
full load for about an 


ever type, must be fas- 
tened to a plate of stiff 


metal, the bottom of which is turned up 
and drilled so that it can be screwed to 
the bottom of the vessel to form a stand, 
the motor is at all heavy, shoul also 
have a leg fastened to the back end. 
‘Through this plate a hole is drilled through 
which the motor shaft may project. To 
find the height of this shaft it will first be 
necessary to adjust the propeller shafts, 
‘The vessel has twin screws or pt 
‘of about 1% in. diameter, The shafts are 
‘¥6 in. brass rod about 16 in, long. For the 
shaft tubes, two pieces of brass tubing 
about 4 in, long and of a diameter to fit 
easily on the shafts are required. First cut 
the double strut to the shape shown; that 
is, to screw to the raised part of the keel, 
extend horizontally 74 in., then turn uy 
fward to screw to the hull about 17% fn, 
‘up, ending in cross flanges for that pur- 
pose. Cut-a 5/16-in, piece off the tube and 
ede og the bend ces ain ies 
aring. Put the propeller on the shat, 
reeve Cg aoe this pari seo 
temporarily fasten the strut 20 that 
enter of the blades wil be a line withthe 
line of the rudder post, previously marked, 
Before ay ‘can do this, holes will have 
to be drilled in the hull through which to 
food the shafts, It is best to make the 
jes amply large and then, when the 
tubes are finally in ion, to wedge 
‘them and fill in with ‘material. Cut 
another }4 in, off each tube, reeve them 
‘on the shafts, then place the remainder of 
the tubes and reeve them through the hull, 
In the next article the ulation of 
the motor will be described, 
begin to add the details to the hull. 


eve te 
Sat ha aer plan eine ten 
re possess te tape of ea 
Sai ot Bre tonne ine 


THE HULL LINES 
‘half breadth pla 
“Tegeus the 


‘each 3 In. Whee 
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SMALL MACHINE ROLLS ON TWO CASTERS 


———S=a= 


Wik this twp 
of aki, sail 


aaa eee 
enmaurpoerie tes 


castens 


SMALL home workshop machines with 
individual motor drives may be made 
more readily portable by the method il 
lustrated. This requires only two casters 
for each stand and, indeed, is better than 
using four casters’ because there is less 
tendency for the machine to roll or shift 
while it is being used. 

‘Steel ball casters are usually better than 


WOODEN TOOL STRETCHES 
WEBBING AND WIRE 


Fon most upholstery’ work it is necessary 
to use a webbing stretcher. The one illus- 
trated below, which is a copy of a tool 
more than 73 years old, is easy t0 use and 
gives such great leverage that the webbing 
can be drawn as tight as a drum. It is made 
from a piece of 1-in. hardwood 15 in. long. 
A hole 14 in, wide and 3 in, long is cut 
through ‘the center of the thick part, and 
the edges are sloped back for ¥4 in, A 
trlangular locking piece is then made that 
fits loosely into this notch on either side. 
One edge of the webbing is tacked securely 
on the frame, ‘The webbing is then 
doubled, the doubled portion is passed 
through the hole, and the triangular piece 
inserted in the fold. The stretcher is held 
Vertical and close to the frame, then pulled 
‘with one hand towards the operator. The 
tacking is done with the other hand, and 
the webbing is cut off, bent over, and 


nailed again if extra strength is 
‘This tool is also very useful 

in stringing wire, One of the 

photographs shows a piece of 


Clothesline wire being stretched 
tightly along a garage wall as 
a support for a_row of sweet 
pea vines—H, CALpweLt, 


‘Ahomemade steetcher in which webbing of 


fs held by a wedge. Te giv 
ge. AC right: Using it te 5 


rest tee 


7 


wheel casters for this purpose, especially 
‘on a cement floor. To equip'a machine 
‘with this type of caster, make two wooden 
skids as shown and bore a hole near one 
fend of each skid to insert the caster. If 
a bit is used which will allow the casters 
to fit snuzly, no fastening will be re- 
sed, Ts ata te is othe Had 
wuipped in this way, the saw table 
shown and similar machines can be moved 
about merely by inserting a strong wooden 
bar through the openings in the upper part 
Of the stand and lifting one end from the 
floor. The illustration also shows a cover 
for ihe motor. It is essential to leave 
this open on the end opposite the pulley 
to allow for a circulation of air throt 
the motor. The cover may be removed by 
first unloosening the pulley, which takes 
only a minute—Joserut J. Lexowrrz 


Hate aviation gasoline and half naphtha 
is a good mixture for cigarette lighters, 
‘The naphtha assures a quick light, and 
the gasoline retards the evaporation of the 
‘more expensive fuel—K. M. 


POCKETKNIFE DOES DUTY 
AS MARKING GAGE 


Onprxary saw-and-hammer repair jobs 
often require more tools than we take 
along, and one of these is likely to be a 
iarking gage, In a pinch, a pocketknife 
makes an excellent substitute. The point 
of the pencil—or of @ nail used as an 
emergency scriber—rests snugly in one of 
the blade hinge grooves, while the bod 

of the knife is held as shown, The line is 
Tarked at the desired distance from the 
ecige by sliding the thumb nail along the 
material, the pencil being held in place 
withthe other hand. A carpenter will often 
gage a line merely by’ holding his rule in 
the same manner as the knife and Keeping 
his pencil against the end of the rule, but 
that is more dificult —F.W.B, 


A CHESS SET FOR INTERRUPTED GAMES 


Ix tite manufacturing, plant where I 
am employed there are chess 
over the building, but the actual ( 
can devote to a game is 
fifteen minutes, each dn 
‘0 provide an inexpensive 
type of board so that a 
fame can be continued 
from day to day without 
the pieces becoming disar- 
ranged, I designed the out 
fit illustrated. Balsa wood 
such as is used in. model 
airplanes provides the 
material for making the 
strips which ‘divide the 
board into squares and also the blocks 
which represent the chessmen, The various 
blocks are identified by sticking on them 
paper symbols cut out from the chess 
problems published in a Sunday newspaper. 


Each of us has two or three of these 
boards and we keep correspondence games 
going on with men or women on other 
floors, besides a daily game with somebody 
‘on our own floor—A, M, Sarvrit, 


TEMPORARY ADHESIVE 
LEAVES NO TRACE 


A vservt adhesive wax for temporary 
purposes can be prepared by adding a 
teaspoonful of Canada balsim to one 
ounce of melted beeswax. Stir together, 

yur into a shallow flat tray, and, just 
Before the wax hardens, cut it into inch 
square blocks, The wax is used by pinch- 
ing a small lump off the block and working 
it in the fingers till it gets soft. The sof- 
tened wax is then placed between the two 
surfaces which are intended to adhere 
and they are pressed firmly together. In 
this way objects weighing up to a pound 
may be stuck to a glass window for dis- 

sy. The wax will strip off without leay- 
ing a trace—Dovotas Leeciratay, 
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Modern Mirror Made from an Old Golden Oak Cast-Off 


‘Turere. is no end to what can be done 
jn, modernizing old furitue, Every ate 
eld pieces that can be magically 
Taualormed Toe nleyor fr» dutarded 
golden oak dresser, for example, can be 
converted easily into a piece that is as 


up-to-date and smart looking as anything 
you can buy in a furniture store 

Tf you have such a dresser in the attic 
or can obtain one for a song, as is often 
possible, take off the mirror, sandpaper 
the frame, and then prepare trimming 


NOVEL JIG-SAWED WINDOW SHADE PULLS 


‘Tas ornamental little pull for a window shade 
is made in the form of an ow! sitting on a curved 
ranch, To prepare the pattern, divide a 4-in 
square into I-in, squares; then draw the lines of 
the pattern from point to point across the squares 
4s shown in the small diagram appearing below. 

‘The wood used should be thin but not brittle, 


Thin plywood such 
i ald Se mabe 
saw puzzles 
ie expecially” good. 
‘Transfer the lines of 
the pattem to the 
wood, cut out the 
shape, and trim 
away the space 
around the owl and 
inside the curved 
branch, 

Enamel of Incquer 


the branch ver 
dark brown on bot 

sides, and the owl 
a medium, shade of 
brown. Of course; the branch will not 
show across the back of the owl, so carry 
the medium brown right down (6 form an 
tunbroken area the shape of the ow!'s back. 


An 


IMITATION PLATING FOR 
BRASS AND COPPER 


‘Maxy an amateur radio operator wishes 
his coils were a shiny silver instead of dull 
copper. Here is a process that can be 
ipplied right on the spot: Place ? oz. of 
nitric acid in a 4-or, bottle and add about 
¥ oz. of mercury. When the mercury has 
gone into solution, add enough water to 
fill the bottle. Apply this solution to the 
coils—or, for that matter, to any brass 
or copper surface—and rub it in well with 


dry, absorbent cloth’ and go over the sur- 
face with a colorless lacquer. Unless the 
lacquer is applied, the surface will not re- 


‘main bri 
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GREINCH SQUARES? 


ve for your jig saw 
enamental ade pails 


Make the owl's eyes yellow with black 
‘centers, and its feet a shade lighter brown 
than its body. Decorative pulls are usually 
made in sets—Hazet F, Swowatren. 


pieces to ornament the sidepieces and bot- 
tom as shown in the second of the accom- 
panying illustrations. ‘These strips are 4 

‘square, the longest one on each side 
being about three quarters the length of 
‘The ends of the strips 
are given a finished appearance by bevel- 
ing them off at an angle of 45 deg. Before 
fastening on the trimming pieces with 
glue and fine brads, remove the glass from 
the frame so there will be no danger of 
breaking it, 

Give the old woodwork two coats of 
black brushipg lacquer and the ornamental 
strips one coat of shellac and one of gold 
bronze, or use any color scheme suitable 
to the room in which the mirror is to be 
hhung. Screw two eyes in the back of the 
frame and hang the mirror with heavy silk 
cord. T used a black cord about 24 in. in 
diameter with a wire running through it, 
‘which I obtained at a ten-cent store, Small 
triangular pieces of wood painted either 
black or gold are fastened to loops at the 
upper ends of the cords to hide the hooks 


from which the two black cords are sup= 
ported —Craxues H. Avprn, 


LONG HOOKS FORM NEAT 
SHELF BRACKETS 


LLanot square screw hooks of the t 
shown take neat brackels for nartow 
shelves and may be moved easily should 
occasion demand. The hooks are placed 
about 3 in, from either end of the shelf 
‘and exiend out from the wall about 
for a shelf 3 in, wide, This width is suffi- 
it for small cans of paint, spools. of 
Wire, and similar home workshop supplies, 
Two holes are drilled in the underside of 
the shelf to receive the ends of the hooks. 
The position of these holes is marked di- 
rectly from the hooks by setting the shelf 
in position and rapping it sharply with a 
hammer—Dastet RevNous, 


OUR BLUEPRINTS—A Gold Mine of Ideas 


HEN you are about to 

start a new undertaking in 
your home workshop—it doesn't 
matter whether it is something 
mentioned in the current issue or 
not—see if the subject is on our 
list of blueprints (page 90). If it 
is, send for the blueprints, because 
they will save your time and in- 
sure your success. And if you are 
in doubt as to what to make next, 
consult that list for suggestions. 


You will quickly discover it to be 
a gold mine of ideas. 

A more complete list is given in 
our blueprint folder, which con- 
tains a brief description of all the 
projects. It can be had for the 
asking, provided you inclose a self- 
addressed and stamped envelope. 

Reprints of our best model mak- 
ing article are also available for 
25 cents each. They are indicated 
fon the lists by the letter “R.” 


n 


Monk Irarns 


Pass Doorway on Bridge 


Five exceptionally useful kinks for 
those who operate miniature railways 


which a model railway system is to b= 
located has a door that opens inward. 
‘This makes a continuous track circuit an 
impossibility if the installation is to be 
mounted permanently on a. shelf around 
the wall, because the door interrupts the 
circuit, 'A solution of this problem is 
shown at the right, The shelving is carried 
to the door jamb on both sides, and then a 
trestlework bridge is built to join the 
‘open ends when the door is closed. By 
‘means of spring contacts and tiny locat~ 
ing pins, the bridge can be lifted out and 
replaced without disconnecting any wires, 
In cases where a bridge of the type 
shown is not desired, another scheme is 
to fit a hinged section which can be swung 
up into place when the door is closed and 
swung down out of the way when it is 
necessary to go in or out, Flexible leads 
can be carried to the track on the hinged 
section. It is possible to fit the movable 
Piece so that it swings up, but ts much 
simpler to have it swing downward. 


I OFTEN happens that the room in 


Bumper Gives When Hit 


A NOODEN bumper for model railwa 
sidings is illustrated in the photogray 
above, It is easily made of the lumber 
from an old crate. The size should, of 
course, be in proportion to the scale of 
the track, 

Tn cases where the end of the siding is 
so located that a train running off the end 
will come to grief by falling off the table, 
the wood parts of the bumper should be 

ly screwed and glued together. If, 
however, no harm will come to the cars 
or locomotive if they go off the end of the 
siding, it is an advantage to put the 
bumper together with light brads so that 
it will be strong enough to hold against 
ordinary jars, but will let go if struck 
hard by a runaway train and thus not bend 
the couplings or put dents in the ends of 
the rolling stock. 


n 


= TOEATING RNS 
BRASS CONTACT PLATLS 


FLEXIBLE CONNECTIONS 


Adding Weight to Cars 


"TOAD weight to some of the uni 
‘of your model railway is often dest 
able. A locomotive, for example, will pull 
‘a much heavier load and run with more 
realism if it is loaded to give the wheels 
better traction, Again, you may want to 
uae the speed of two diferent tains 
ional weight 
dpplel wo ue ee 
ter train willl do 
the trick. The 
simplest way to 
add weight is to 
bolt flat lead plates 
underneath the 


Cables for Locomotives 


INARY stranded wire is not 
suitable for the electrical con- 
nections between the two motors of 
a double motor driven model rail- 
‘way locomotive, An exceptionally 


the right. 


keeps the” weight flexible wire for this purpose is the 
low as well as out so-called “lita” wire used for 
Of eight. Stripe of wag high-frequency radio 
strap iron will do coils. The photograph above 
if lead is not avail- shows a connecting cable join= 
able. Drill through twin motors that is made 


the “floor of the of “lit.” 
body and the extra 
piece, and fasten 
‘with one screw. 


‘The group of four 
wires is armored with a 
sheathing of tire tape tor 
into narrow strips. 


A Simply Made Flood Light 


FROM an empty round talcum powder can, an 
automobile type single-contact, socket, and 
some radio bus wire can be made the little flood 
light shown at the left. The lower portion of the 
talcum powder can is cut off and the cap re- 
moved so that the socket can be soldered into 
place. The framework is made from bus wire, 
and the whole is given a coat of black paint on 
the outside. This unit is useful to flood light a 
station or some special scenic effect. 
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implicity of construction in this fine 
example of an old. Spanish armehair. 
Ivis a design handed down by the old 
padres of California who were obliged 
to do the best they could with the sim- 
ple tools and materials at hand avd 
who succeeded in creating a distinctive 
style that has been popular for many 
senerations 

Making the chair will prove a com- 
paratively easy task for the home 
‘woodworker, provided he does not mind 
aitempting a little simple woodcarving 
and has access to a band saw large 
fenough {0 cut the curved cross mem 
bers and uprights for the back frame. 
Tf necessary, of course, those members 
fan be sawed out at 'a woodworking 
mill or at any well-equipped. carpen- 
ters. shop. 

‘The chairs shown in the photograph 
were built by B. D. Harrison's wood: 
working class at the John Muir Technical 
School, Pasadena, Calif, They are con- 
structed throughout of ‘Mexican -mahog- 
any of the variety known as Tabasco, and 
the best grade of cowhide was used for the 
seat and back, The materials cost in Cali 
fornia about $10 for each chair. By using 
less expensive wood and leather, one could, 
‘of course, cut down this outlay 

Note that the front legs are straight 
and 17% in, square in section. The rear 
legs have the sme section at the bottom, 
but at a point 18 in. from the floor they 
start to incline backwards and from this 
point they also taper to 154 in, thick 
although retaining the same width—17% 
in. For cutting out the rear legs with 
their 234-in. backward slant. a piece 41 
in, wide will be required. The curved back 
braces are cut from a 2 in, thick piece on 
a t-in, radius, leaving them, when com- 
plete, only 1 in, thick. 

"The Teather seat, is supported on 19 

ye pieces. AI cross members are 
re with welllued mortise and tenon 
joints. Take pains to have the joints fit 
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Comfortable... Beautiful... Easy to Build 


cAn ARMCHAIR 


OF MAHOGANY AND COWHIDE 
By Hi Sibley 


indicated in the drawings, will not tax 
the amateurs sil, any irregular 
ties merely enhance the rugged hand- 
made look 

Sandpaper all parts, except the 
carved work, to a velvely smoothness, 
and if the chair is made of Tabasco of 
Philippine mahogany, moisten the wood 
with water to cause the grain to swell, 
tnd sodiaper gan, Then tan the 
‘wood, te wood filler, and fine 
ah with three conte of shellac. Sand 
paper lightly after the stain and filler 
coats, but use very fine steel wool to rub 
down the first two coats of shellac, Steel 

wool of the No. 3/0 grade is suitable, if 
an be obtained. The last coat of shellac 
left untouched. 


snugly, A fine chair 
‘your best workmansbi 
‘depends largely upon the way the joints 
are made and glued. 

‘The carving, which should be done as 


HOW TO WHITTLE A PEACH-PIT MONKEY 


Warrrriixe peach pits is a favor- 
ite schoolboy pastime, but it is rare 
that so skillful an example is avail 
able to copy as that shown at the 
fight, Tt was made by Edward A. 
Ringhoff, of Denver, Colo., with a 
pocketknife, and ordinary nal file, 
8nd a small piece of steel wire like 
an old-fashioned knitting needle. It 
is best to use a peach kernel that 
has aged about four months. The 
smooth edge forms the back of the 
monkey, and the blunt stem end 
the Rend It is important to select 
pit that has its natural” grooves 
properly spaced at the upper end for 


‘Acsusing monkey charm carved from peach pit 


2B 


aneling Walls with Paint 


AND OTHER SHIPSHAPE HOME HINTS + 


with a flat paint in a solid color o 
can be improved greatly by the a 
tion of striping lines. in 

shade. These are arranged to 

effect of panels. Although many 
use an ordinary beveled straish 
fuide the striping brush, amat 
obtain equally good results, with less 
chance of smearing the stripe, li th 

guide the brush with the fingers in the 
manner illustrated. ‘Since in many cases 
the striping is to follow wood trim and 
outline doors and windows, the crim 
itself can often be used in place of the 

straightedge. Although a 

single wide stripe is some- 

times used. in paneling 

better effects can be ob- 

tained with to parallel 

stripes, one wide and one 

narrow. The stripes usu- 

ally should be placed. 3 } 


T= walls that are decorated 


a darke 


from the trim 
i line, and the 
‘widths vary according to 
the size of the room. The | 
wider the stripes, the | 
farther they should be 


Quick Way to Defrost 
Refrigerator Coils 
APARTMENT house dwellers having 

mechanical refrigerators served by a 
central compressor unit in the basement 
need not wait for the general monthly 
defrosting of the entire system to remove 
the frost from the refrigerating coils in 
their own cabinet. An electric fan placed 
back of an electric toaster or a hair drier 
of the type having heating coils can easily 
be arranged 20 as to blow hot air on the 
coils and melt the frost. This usually takes 
from ten to fifteen minutes. Tt is best to 
remove the mote perishable foods during 
the operation—Wiutiaxe C, REICHARD. 


1” 


= 
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Whee plain, lat wall 
the bareness of the wal 


How to Stop Small Boiler Leaks 


> MALL leaks 
paired at once, but this does not necessarily 
require the service of a plumber. 
‘can be done by adding a mixture of bran and 
corn meal to the boiler water. To make the 
repair, the water in the boiler should be warm. 
First remove the safety valve and, after making 
sure that the water level is 
of the valve opening, pour in a mixture of 1 qt. 
bran and 1 
Replace 
fire. “After the water has been boiling 
least forty minutes, allow the fire to die down 
and carefully remove the safety valve. Next 
drain a bucket of water from the drain faucet 
and pour it into the valve opening. When the 
valve has 
to the boi 
cycle of operations at least three times —K. E. 


a steam boiler should be re- 


Tt frequently 


jin about 2 in, 


Bt: fine,com meal 
safety valve and build up the 
for at 


jin been replaced, rebuild the fire 
ing point. It is best to repeat this 


Four Important Jobs 
for November 
Take down all screens. 


Rake and burn leaves. 
Clean outside drains. 


Turn off water supply to 
outside fixtures that are 
likely to freeze. 


Acid Cleans Water Gage 


EFORE start- 

ing up the 
heating plant for 
the winter, the 
home owner will 
do well to inspect 
the insulating 
covering, If the 
asbestos has be- 
come cracked or 
Joosened, it can 
be repaired with 
asbestos cement, 
which is obtain: 
able at most hard- 
‘ware and plumb- 
ing supply shops. 
Tf the glass wa- 
ter-level gage on 
the boiler has be- 
come so covered 
yrth rast that it 
fs impossible to 
see the water, it 
can be cleaned in the following way: 
up at least 3 Ib, of steam pressure in the 
boiler. Close both water gage valves; then 
‘open first the bottom petcock and next the 
top valve. As soon as the steam rushes out 
through the petcock, close the top valve 
and immerse the open petcock in a solution 
made up of one cup of hot water and one 
teaspoonful muriatic acid. Turn the steam 
fon until it bubbles through the solution, 
then turn it off, creating a partial vacuum 
and causing the solution to be sucked up 
into the tube. Repeat this as often as 
necessary to clean the glass; then close 
the petcock, open both valves, and the 
Job is done—F.Y, 


Cleaning water a 
Sith suriatte 


Damp Resisting Kalsomine 

A. astrenoor or water resisting. kale 
somine or whitewash can easily be made 
by adding about 1 Ib. of waterproof casein 
glue to every 16-qt. pail of the finish. Mix 
the glue powder with equal parts of water 
‘by volume and, when itis dissolved, stir the 
resulting liquid into the kalsomine until 
thoroughly mixed —B. D. 
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e YOU CAN AMAZE YOUR FRIENDS WITH THESE 


New Fan Whittling Stunts 


HITTLING orate fans from a 
ingle block of wood is a favorite 
stunt. Tt looks difficult but is 

really a comparative simple matter 

Few whittlers realize, however, that the 

je method can be adapted in ways 
never before used and that such miraci- 

Tous looking feats can be accomplished as 

carving the figure of & woman in a billow- 

ing skirt, or making a bird with outspread 

Wings anid tal in a eage—all from one piece 

of wood. 

The first requirement for any type of 
fan isa piece of fairly soft straight-grained 
Wood stich as white pine or basswood 
Thickness does not. particularly. matt 
except that it does, of course, affect the 
blade width and consequently’ the width 
of the entire fan. Any. width between 
¥4 and 34 fn, will do. In the drawings 


we By E. J. Tangerman 


A, B,C, and D of Fig. 2 are illustrated 
ihe fundamental steps in making a simple 
fan. A block such as A is notched as 
at B to provide a thin part upon which 
the individual blades can be pivoted. ‘The 
blades are produced later by splitting the 
piece and spreading the sections apart. 
Some sort of end design, such as that on 
the block at B or the more complicated 
design at, should be put on the end of 
blades ‘before they are split apart 
Al sorts of elaborate shapes may be cut 
and holes may be drilled through to fo 


a tracery of scrollwork 
v 


finished blade shape 


has 
the block is soaked in 


jen the 
produced, 
water for from twelve to twenty-four 
hours. It is then removed and the leaves 
or blades are split apart as at B, care being 
taken that no section of the split goes 


date and three on cach side 


straight 

As soon as the blades are split and 
while the block is still very wet, it is 
grasped by the butt or base and by the 
tops of the blades so that the blades are 
held tightly together. The butt is then 
twisted one quarter turn. ‘This begins the 
separation of the leaves, as at C, and 
they can then be spread’ individually as 
at D. At their tips the blades may be 
locked or interlocked as shown, or they 
may be held separate by passing a doubled 
cord under and over and knotting it be- 
tween each blade. 

This procedure results in fans of the 
type shown in Fig. 1. One of them, the 
triple fan at the bottom of the photograph 
in the center, consists of ten compl 
circular fans all made on the one pie 
four in the middle and three at each 


de. 
The first step in its wider application 


is to make a (Continued on page 99) 


Hou fan; the method ef 


PLAN VIEW OF 
Use a suane BOUQUET BLADES. 
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Realistic Seaplane Model 


REQUIRES ONLY TWENTY-FIVE SIMPLE PARTS 


By 
Donald W. Clark 


ODEL builders who are tired of 
constructing ordinary airplanes 
and would like to try a flying boat 

esign for a change will enjoy making this 

realistic Gronlond-Wal seaplane (Capt. 

‘Wolfgang von Gronau’s ship). White pine 

or balsa wood serves for most of the con- 

‘struction, and only twenty-five parts in all 

are requited—not counting the hull cradle, 

Every one of these parts is easy to cut 

‘out, and the process of assembling them 

involves no dificulties, even for the be- 

‘sinner, 

‘The model has a wing spread of 24 in., 
‘and the hull is 15 in, long. Its scale in 
relation to the full size seaplane is 36 in 
equals 1 ft. 

For the hull, plane a pine blank to 2 by 
2% by 15 in, Draw the cutting lines— 
that is, the top and side views—on the 
blank with pencil. Then shape it with saw 
tnd plane, and finish with sandpaper. Cut 
‘out, the cockpit with a coping saw and 
make a slot vertically in the tail end to 
take the vertical tail, The horizontal tail 
is attached to the vertical tail by the slot 
method and braced with two metal struts 
P as shown, 

Shape the wing from a pine blank 3% by 
3 by 24 in, Tt is mounted on the bull wit 
the seven wooden struts marked C, D, and 
E. Only the four struts C, however, are set 
{nto the wing and hull (see front’ view); 
the other three struts run diagonally. The 
four wing struts A and B are metal. Their 
upper ends should be fastened with small 
brads, and the lower ends set into slots in 
the floats as. shown, 

The floats canbe 
shaped from wood blanks 
7% by 2 by 3 in, Make 
fone right and one left. 
Four wire studs 1 in, long 
will hold them securely 
in place, 

hape the motor hous- 

{ing from a wood blank 1 

by 124 by 276 in, Glue it 

to the top of the wi 

and glue the radiator to 
the bottom of wing, just 
behind the rear siruts, 

Fasten the propellers to 

the motor housing with 

brads and place a. small 

‘wooden washer between 

each, propeller and the 

housing. 

Paint the whole model 
aluminum and use black 


no sme 
we 


‘The completed model ls shows at 


fen Te 


@ 


ted Chinese 


arts of the model an 
te Im tele: 


ove) (9) (ened 


to indicate the exhaust 
ports, motor housing de- 
tails," radiator lines, and 
round, windows, on’ hull, 
and also the hinge lines 
fon the tail units. ‘This 


model will also look well 
if painted Chinese red 
and trimmed with alumi- 
num, instead of black, 
‘as shown in the photo- 
graphs. Polish the alu- 
minum propellers. 


16 


Gilly 


Side, top, and front views of the ausembled model, and detail drawings of che hull and all the smaller parte 
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SQUARE KNOTS 


form intricate pattern in this 


Woven Belt 


By 
KENNETH 
MURRAY 


cords at 
ovale K 
Tele ot 
aerabaicy 


in'holding the 


home craftsman a fascinating type 
of handiwork. Tiny knots, tied one 

next to the other, are so. arranged as to 

form woven articles of unique design 

To the durable and attractive 
square-knot belt illustrated, some No. 9 
three-strand white cotton or linen cord 
and a nickel or mother-of-pearl buckle 
fare the only materials required. 

The cord is cut into double lengths, 
each being seven times as long as the fin- 
ished belt, The start is made at the tongue 
or loose end of the belt by looping four 
double lengths over an anchoring cord 
fastened to the back of a chair of other 
convenient support. Square knots are tied 

these as shown in Fig. 1, four cords 
peing used to form each knot, To hold 
two undercords taut while a knot is being 
‘made, twist them around a notched stick 
fastened around your chest with a cord 
4s in the photograph above. 

At the beginning, two doubled lengths 
are added to each new row of knots, one 
doubled length being introduced from 
teach side as shown in Fig. 2. These cords 
fare added to each new row until the belt 
reaches the desired width, 

Designs are worked into the weave by 
skipping knots, In Fig. 3 a hole for the 
tongue of the buckle is being formed by 
skipping one knot. This is done by divid- 
ing the cords into two groups of equal 
number, knotting each group separately, 
and then knotting the inner cords of the 
‘two groups together as illustrated. Attrac- 
tive twists in the center of the design can 
be made by dividing the cords into groups 
of four each as shown in Fig. 4 and knot- 
ting the inside groups with half hitches 
(ordinary knots), These automatically 
form into a twisted band. The two outside 
groups of four each are tied with square 
knots as shown in Fig. 5. Be s 
throughout the work, that the knots in 
each row are tightly’ drawn before pro- 
ceeding with the next, 

If you would like to see other designs for 
fancy knot work published, torte to the Home 
Workshop Editor, 


]QUARE-KNOT work, a pastime of 
‘sailors the world over, offers to the 


Four double lene 
Sechoring cord 


1 


\ fi 


‘The outside grours of four cords exch, 
however, are tied with square’ Knots 
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Fats on Twist Drill Economy 


FOR SMALL SHOP MACHINISTS 


Preserving twin lips... How 

to thin the web near shank... 

Starting big holes accurately 
By 

Hector J. Chamberland 


CAUSE twist drills are among the 
most frequently used tools, their 


‘maintenance has been the subject 

‘of more consideration than almost 
any other machine shop item, Neverthe- 
Jess, the all-around machinist in the aver~ 
‘age small shop is not always familiar with 
the best ways to insure economy in the 
use of twist drills. 

‘To some mechanics, of course, a drill 
is only a means for making a hole for an 
ordinary bolt, but a machinist or tool- 
maker is compelled to regard a twist drill, 
to some extent at least, as a precision tool, 

Large plants, through their individual 
systems of tool upkeep, get dollar for dol- 
lar on their drill investment, but in the 
smaller shops and job shops conditions have 
reached such a siage that these tools are 
anything but, what they are intended to be. 
The reason for this is quite clear. The re- 
‘maining mechanics all have access to, the 
crib, and whether it is ignorance, neglect, 
or something else, one of the force will 
select the drill he wants, close his eyes to 
the el pola pias os wy on 
attempt to sharpen it on any old grin 
thee he ean find. This particular machine 
ist of toolmaker may boast that he is a 
first-class man and that practice has made 
hhim a perfect drill grinder. On the other 
hand, the writer has every reason to make 
the statement that the average mechanic 
4s yet to be found who can pro- 
duce twin cutting lips on a drill 
¥% in, or larger by any other means 
than ‘the use of some such ma- 
chine as that shown in the photo- 
fraph above. What nonsense for 
anyone to regard this equipment 
ae amere omament, when drill 
manufacturers advocate its use as 
the basic solution for economical 
and accurate drilling. 

Tt is a well known fact that drill 
troubles can rarely be blamed on 
the manufacturers. Drills have 
twin lips when they leave the fac~ 
tory. Medium and large drills are 
made either by milling flutes in 
round stock of by forging and 
twisting flat stock. ‘The latter drill 
may be regarded as superior, as it 
evidently has more strength to re- 
sist twisting; still, the milled high- 
speed twist drill is good enough for 
any shop if it is given due care. 

‘A successful drilling operation is 
fa three-sided affair. First comes 
the drill point; second, speed and 


78 


feed; third, rigidity of work and machine, 
Every apprentice boy knows the require- 
ments of a drill point and is made to un- 
derstand that unless the cutting lips are 
‘of equal Jengths and equal angles and the 
clearance behind the lips is correct, no 
rill is of much value, There is ‘also 
something else to remember: the included 
angle and clearance varies with the mate- 


rial to be drilled, which makes free-hand 
finding a still more serious matter. 

A copy of the chart given at A in the 
drawings, if pasted inside the cover of the 
tool box, will save some inconvenience at 
times. It is not the intention of the writer, 
however, to go into details as to grinding 


‘When chips like these circle smoothly out of the deill grooves, 
‘You need not worry aboot the eBiiency of your drilling equipasent 


drill point correctly. If the drill to be 
ted is Over 52 ny use the ordinary, come 
mon sense method and you will hive no 
trouble, If the shop is so emall that no 
drill grinder ts available, at least use a 
age Snd practice on old drils before you 
Sttempt to sharpen new ones. Any opera- 
torn eet information on sharpening 
merely by wong fo any large twist dl 
manufacturer 

Next in importance to sharpening are 
the feeds and speeds, In this case’ the 
‘operator should ‘use his "head and, still 
better, refer to his machine shop hand- 
hook. It is better to favor speed than feed 
regardless of how perfect the dell point 

may be. Unnecessary speed” will 
fenil a costly drill to the Junk pile 
as fast as-one that has some de- 
fect caused by a hand grinding op- 
eration. 
«Cenc epenkng the word 
speed” in drilling means periph 
eral speed; in other. words, the 
distance the drill would travel if 
i were rolled on its side-and: not 
the number of revolutions pet 
minute (unless so stated), As for 
feed, its well to bear in mind that 
‘drill is not a corkscrew of a tap 
and will not pull itself in there 
fore ‘pressure‘is required to. ad- 
vance it. Such pressure ig meas- 
tured by’ fractions of an inch to 
4 revolution. Evidently, the feed 
‘must be governed by the speed of 
the dil ite sae, and the material 
being machined. 

‘The third essential for accurate 
drilling is rigidity. Do not attempt 
Beacy work on ihr dil press 

springing action in either the 
‘work or spindle is likely to break 
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THINNING THE WED 
WITH SHADED GRIND- 


THICKNESS OF WES 


FACE OF GRINDING 
WHEEL SHAPED TO 
‘GROOVE OUTLINE. 


BEWEVING THE RELIEVING THE 
BACK OF CUTTING TOPOF CUTTING 


MACHINERY STEELS 


1s" amass (STONE Face 
‘OF CUTTING Lips} —118* 


15% copper 10" 


REDUCING THE RAKE ANGLE 
TO PREVENT HOGGING 
WHEN DRILLING GRASS 
(OR TO ALLOW HEAVIER 
FEEDS IN DRILLING 
STEEL ° 


the drili in two the instant, the pois 
ierces the bottom of the hole, If the wo 
1s not clamped to the table, the sme 
trouble is likely to occur. ‘The operator 
ho holds work with his hand while drill 
isnot only cheating the company ut 
is likely to pay a visit to the nurse, 
If the chisel point of a substantial deill 
is too thick, it will cut hard. As the drill 
ets shorter, the web gets thicker; for 
ood resulls, the thickness of the chisel 
point should be kept the same as when the 
drill was new. Web thinning has to be 
done by hand and it is no boy's job. If 
this operation is required, doit “before 
arinding the point. There are two ways to 
do this. If you shape a grinding wheel to 
fit the flutes, you will get results as shown 
at B. If the operation is performed on a 
straight wheel, the point will appear as 
indicated at C. 

When preparing to thin the web of a 
‘rood drill, make a test on a discarded drill 
of the same size, The work must be done 
carefully oF the drill will behave worse 
than before. 

Tf a drill is correctly ground and still 
cuts hatd, use turpentine for a lubricant 
and note the improvement 

Do not confuse the point of a dill with 
the dead center, The point is the entire 
cone-shaped surface at the cutting end; 
the dead center is the sharp point at the 
extreme thin end, The rake is the angle 
of the flutes, So that the drill will not hog 
in when cutting brass or soft metals, it is 
necessary to reduce the helix angie as 
shown at D. 

Tf your drills are machine ground, you 
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TANNING THE WED wind 
i THRs WHEN Staaton onnping WEE. 
(Guzpioo AF LET 1S Mone MAACTICN) 
CCHAMFERING TOOL To LEAD A LARGE DRILL ACCURATELY 
Assemauy 
~ 
weoee 
ouoe 


will get results as in the photograph at 
the bottom of page 78, which shows chips 
from a properly sharpened drill. If you 
take chances in grinding a drill, you will 
never know what to expect 

Drills usually are followed by reamers 
in accurate work, but sometimes it is re- 
quired that a drill hole must be kept with- 
in close limits. One must realize that if 
cin, drill follows a much smaller one 
that acts as a lead, the two-point bearing 
of a twos inst a square edge is 
not favorable to accurate results. If the 
‘work is being done in the lathe, a bearing 
Yin. wide and the same angle as the drill 
point’ should be cut on the edge of the 


We Pay for Ingenious 
Suop Inras 


Tittle quicker or easier 
remember that You 


ae ay ad 
Dost meet 
ros as 
Sispis keen sumone 


lead hole. ‘This will gi 
the larger drill, 

For use ian upright or radial drill, a 
chamfering tool made as shown at & will 
fill the bill, The ¥4-in, pilot will accom- 
rmodate drilis up to 1 in, and fitting a 1-in, 

will give the tool a range up to 

‘dea will also prove economical 
with three- and four-lip drils and even for 
a reamer. If wear is apparent in. the 
spindle of the machine, the scheme affords 
some compensation; and in any case, the 
better the start for the drill, the better 
the results, 

‘A new drill ordinarily is within .000s 
in. of the marked size and will not cut 
more than from .001 to .002 in, too large 
if the above suggestions are followed. 
ne must, of course, remember that drills 


ter near the shank than at the point, and 
this must be taken into consideration. 
Otherwise, when operating a sturdy radial 
drilling machine, anyone may conclude 
‘that if the holes’ are coming oversize the 
drill is to blame. 

‘AS closing suggestions on the care of 
large drills, keep the shank free from 
burrs. and when drifting a drill out of the 
socket, use a lead hammer and the regular 
drift key. Also, lay a board on the table 
to save the deill point. 


A second article, scheduled for a later 
issue, will discuss’ in detail the care of 
rill chucks and tell how to regrind the 
jaws. It will also give kints on the use 
of small drills and a design for a simple 
‘ross drilling jig for round stock, 
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SHORT 


the motor-driven brush, wi 
blower, shown above is an ine 
expensive timesaver for clean- 
ing an automobile engine. The blades from 
a iscarded electric fan of the mit type 
are mounted on the wire shank of a spo 
brush from which the wooden handle has 
been removed. By means of a loop, a right 
angle bend, and some solder, the end of 
the wire shank is then attached to the 
threaded end of the armature of a motor 
from on old horn, The handle taken from 
the spoke brush forms a convenient grip 
when attached to the rear of the bom 
motor housing, It is connected to the ear 
battery by means of a suitable length of 
lamp cord. 


Windows for 
Open Car 


RUC siting. glass 
windows can be 
casily installed in the 
fide curtains of an open 
ear. The wood frame, 
‘shown in Fig. 1 con 
sistsof four pieces, each 
having two 3/i6-in, 


grooves to receive the LC \\ 
two glass panels. The  GQ00vEs 
top and bottom pieces FOR GLASS 
and one end of the 

frame. should be fas- 

tened in place first, the EtSpen' 


stationary and movable 
windows slid in, and 


windows 


Cuts for Auto Jobs 


Homemade Brush and Blower Clean Motor Quickly 
Sliding Windows Can Be Put in Open Car Curtains 


Pg. 1. Wooden frame set in curtains 
be 
‘wlll Spex by siding 


opp CLEANING. 
EASILY MADE 


the rear axle and under the shaft tube in 
the manner indicated in Fig. 2, the log 
overhanging portion of the plank wil 
counterbalance the shaft and leave the 
hands free to do the guiding. 


Measure the Toe-in 


YY CLAMPING a small, slide caliper 
rule to one end of a U-shaped wood 
frame similar to that illustrated in Fig. 3, 
you can make a useful gage for testing the 
toe-in oF “gather” of the front wheels on 


STATIONARY 
GLASS 


‘wooden frame should be 
located so that they are 
in the horizontal plane of 


the front axle when the 
sage is in place. To use 
the gage, place the frame 
between’ the rims at the 
front of the wheels and 
clamp. the 
place in such a way that 
the head touches the rim 
when the slide is closed. 
Next, move the assem- 
bled gage toa corre- 
‘sponding position at the 
back of the wheels and 
open the caliper until the 
fics head touches the rim. 
‘The reading will be an 


Soran 


accurate measure of the toe-in, The proper 
value for your particular car can be ob- 
tained from the general instruction book- 
let issued by the manufacturer 


Twin Guide Mirrors 

WIN mirrors fastened to the rear 

wall of a one-car garage will aid the 
driver when he backs the car through the 
narrow doorway, ‘The mirrors, placed 
about ten inches’ from the side ‘walls as 


CLEARANCE 
Between can 
‘AND DOORWAY 


1, placed near le 
‘river in backing out 


in Fig. 4, should be adjusted so the driver 
can see the back fenders on each side, By 
looking first at one mirror 


then the remaining side attached. 
‘The front glass can be held in 
place with cement. 


Drive Shaft Tube 


WHEN assembling the rear end 
of a car after repairs have 
been made, it is usually quite dif- 


zea" on 
SIMILAR TIMBER = 
POR COUNTERGALANCE 
a 


WEAR 
AXLE 


DIFFERENTIAL 


and then at the other, it is 
a simple matter to keep the 
ear centered in the doorway. 
The mirrors should be large 
enough to give a good view 
of the fenders and each side 
of the car. Suitable mirrors 
can be purchased in most 
five-and-ten-cent stores, Ad- 
Just each mirror by having 
Someone hold it at various 


ficult to lift the drive shaft tube HOUSING 
and at the same time guide the 
‘end of the shaft into place. How- Fig. 2. A long plank is placed over the rear axle and benesth the 


ever, if a long plank is placed over 
80 


dive shaft tober to 


{abe so the deive shaft can be guided home 


angles while you check the 
view from the driver's seat. 
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Be steer | 


NEW! SAFER! COSTS LESS! 


HE new G. P. A. is the anti 
freeze bargain of 1932! 

Not only is G. P. A. considerably 
Jower in price but it is definitely bet- 
ter than ever for your car. 

G.P. A. is, of course, permanent 
as always. It will not evaporate or 
boil away. One filling lasts all win- 
ter, No bothersome refillings! 

Not only that, but the new G.P.A. 
Jeaks less than water. If your 
cooling system is water-tight,G.P.A. 
will “stay put” indefinitely. 

Another remarkable feature of the 
new G.P.A.: It stops the rusting 
and corrosion caused by ordinary 
tap water; and this protection con= 
tinues after G. P, A.is drained out. 
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BADIATOR 
GLYCERINE 


THE SAFE ANTI-FREEZE 


It also retards the disintegration of 
rubber hose. In every way it is bet- 
ter for your cooling system than 
plain water. 

All in all, there are 14 important 
‘advantages of the new G. P.A. Read 
them carefully. See if G. P. A. is 
not the kind of anti-freeze you want 
this year. 

Safer! Surer! Lower in price! 


14 ADVANTAGES OF G.P. A. 

1.Giver complete protection against 
freese-opa 12 30° below nero. 

2. Will not evaporate—not even. on 
warmestdays:One ling lastall winter, 


4, Protects all metals of the cooling system 
against corrosion and the rust caused 


by tap water. This protection continges 
after G.P. Ais drained out. 
5. Retards disintegration of rubber hove. 
6. Positively will not clog or gum radiator. 


7. Mixes quickly and permanently with 


8. Never overheats motor, 
9. Does not injure Duco or other finishes, 
10. No unpleasant or dangerous fumes. 
11. Safe—non-poisonous, non-flammable, 
12. Permits better operating temperatures, 
|. Made to G. P. A. quality-atandards, 
14, Lower in price, More economical than 


all danger of early-reason freeze-upo. 


eG PRs 


RADIATOR GLYCERINE 


Guvcenine Propucers: ASSOCIATION, 45 EAST 17th STREET, NEW YORK,§. Ys 
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Improved Flashlight Methods Make it Easy to... 


“Take Your Best 


And perhaps you can 


new, greatly increased picture prizes 


UTTING ‘em in a plaster cast, or 
maybe freezing them solid is ‘the 
my seat mate 


only way, I guess,” 


take pictures, t00,” 
‘again at the’ camera case between my 
feet, “How do you make children 
and animals stay still while 
take their pictures? I can’t. 
move every time and this is what 


1 get.” 
“Why don’t you try ‘freezing’ 
them with a flashlight?” T oo 


gested, as I examined the fuzzy 


ints. 
“And scare them silly doing it,” 
he scoffed, "Not to. mention the 
dressing’ down the wife would hand 
me if 1 started filling the bouse 
with smoke and dust. Besides, all 
the flashlight pictures I've seen 
don't Took natural. Every 
shuts their eyes when it goes off 
or if you tell them to keep theit 
eyes open, then you get that star- 
ing effect.” 
is man, and many more like 
him, areway back in the. dark 
ages of flashlight photography, 
when a flashlight picture was a serious, 
uncertain, and. sometimes dangerous un- 
ertaking” Now, with the modern, properly 
ompounded fh powder, fas sheets 
flash cartridges, and especially with the 
new photoflash bulbs (Fig. 1), indoor 
photography: by flashlight is so. simple 


win one of our 


By 
FreverickD, 
Ryoer, Jr. 


dificult photographie sub) 


Nedwed with 1 


etneen. “Even 
anyone can do it, Furthermore, flashlight 
photography, either by day or night, has 
certain advantages over shooting pictures 
by patural days or any ober form of 


wollaah lamp so th 


artific 
In the first place, the use of man-made 
light eliminates the need for guessing the 


‘Scales on the Bah are quite cleat 


the phototath lamp 


‘exposure. A few test pictures will 
give you accurate knowledge of 
the strength of any source of arti- 
ficial light, ‘That settles the ex- 
posure question for good or until 
you change lights or the kind of 
film or plates you use. This is true 
with incandescent bulbs, photoflash 
bulbs, and even with flash powder, 

accurately 


idly, you can arrange arti- 
ficial Tighttag to give you just the 
‘effect. you want—a difficult and 
often meee Job with daylight, 
With either the photoflood variety 
of incandescent bulb or the photo- 
flash bulb, you can direct the light 
Straight. down, straight up, or at 
any desired angle. 

The big advantage of the flashlight is 

its speed. While it is both possible and 

practical to take snapshots indoors by the 

aid of high-power incandescent lights, it 

takes several thousand watts of them, and 

you have to use fast and therefore 

Sve lenses “and. highespeed film. "Th 


$100 in CASH AWARDS for Indoor Photographs 


Honw is a remarkable opportunity for 
you to make your camera yield a cash 
dividend amd, 'a the same time, lara 


tai photographs fn che bowtes tn act, 
‘you can be sure that every exposure you 
‘make will be success 


more, the Gash is so quick that it will 
thot (righten the most timid child. 

Te is: primarily to encourage you to 
earn to’ use this new modern method 
of taking. indoor photographs that 
POruLAK ScHENCE MONTHLY offers six 
cash awards for the most photographi- 


cally perfect pictures taken indoors by 
feu during the months of Oce 

‘and November, 1952. The photo- 

‘may be of any size, type, or sub- 


FIRST AWARD 
SECOND AWARD. 


‘THIRD AWARD . 


FOURTH, FIFTH and SIXTH 
AWARDS, 35 each. 


‘TOTAL. 


Any type of camera may be wied, and 
developing “and pein 


land negative to the Photograph Edivor, 
Porutaw Science Mowtitiy, 381 Fourth 
Avenue, New York, not later than De- 
cember 1, 1932, and. mack your entey 
“November Photo Contest.” Also. write 
on the back of the negative what il 


icgres i Vou 
meni battes eucea meeeitaucioe 
‘open 10 all except em- 
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Bill seorn how a, take INDOOR PICTURES 


De manana eat Gia 
Here’s the seera of PRIZE-WINNING 
INDOOR PICTURES 


© take Acton scenes with still” cameras, 
doors at night, use 


many pictures can be made. The 


th and the picture is 
muss. A new 
ispensable for 


Phetfied lamps. ‘They operate on 
house current and give good pictures 
5 second exposures. During the two-hour life City — Sate = 


GENERAL @ ELECTRIC 
MAZDA enorserass LAMPS 


NOVEMBER, 1932 a 


flashlight allows the same result with an * 


ordinary camera and the film you regu- 
larly use, 

‘The photoflash bulb, because it makes 
‘no noise, no smoke, and cannot cause fires, 
is ideal for home photography. The dura 
tion of the light from a photofiash bulb 
is about a fiftieth of a second. This is 
roughly equivalent to the speed of normal 
flash powder fired from a suitable type of 
flash gun. An exposure of this length is too 
Jong to stop fast motion, but it is ample 
to “freeze” the normal wrigglings of a 
small child or animal pet into a sharp 
picture, 

‘One peculiarity of the photoflash bulb is 
of great value—ihe virtual absence of the 
glare that causes subjects to blink or 


wit the 


squint in anticipation. Experienced photog- 
raphers, trying photoflash bulbs for the 
first time, can hardly believe that the sud- 
den, lightninglike flicker of light is strong 
enoligh for picture takin 

In order to show the diferences between 
photography with electric lights and with 
Alashlight, I took the two pictures shown 
in Figs. 3 and 4, ‘The second is the best 
of three attempts to take a picture of a 
cchild and kitten with the aid of a 00-watt 
bulb and an ordinary camera. Many a dis 
‘usted amateur photographer has thrown 
pictures like this into the wastebasket. If 
the kitten had held still for a fraction of 
a second longer and the litle gil could 
have been induced to. stop squinting be- 
cause of the bright light, this might have 
been a good one. In the other two tries, the 
child appeared to be holding a fuazy black 
shadow, 

Now look at Fig. 3. Here are the same 
subjects photographed with the same cam= 
‘era under exactly the same conditions ex- 


cept that a photoflash la 
owed thtead of 030 
Yratt bulb, See how quiet 
the litle lack inp of 
ten this view. 
OF course he wasnt realy 
& ovpet Ne 
lamp’ st im. Note, 
also the soulful, wide: 
expression the € 
hose ‘to assume in this 
“abot.” Yet there is noth- 
ing squinty or. strained 
about it because the nor- 
mal lighting of the room, 
which was kept going, 
lowed a natural and easy pose. It 
tremely difficult, if not impossible, to get 
such an unstrained expression in the bright 
sunlight that permits snapshots with the 
ordinary camera. 

Cats are proverbially quick, yet_you 
will note the wide open eyes of the kitten 
in Fig. 3. 1, watched its eyes while this 
Picture was being taken and sure enough, 
they blinked, but not till a split second 
after the flash, 

Keep this matter of winking in mind 
when you take flashlights. Watch your 
subject's eyes and time the flash to come 
between the normal winks, 

Figure 2 shows another dificult picture- 
{aking problem easily solved with a photo- 
flash bulb. It was held almost vertically 
above, the surface of the water in the 
aquarium and high enough to be out of 
the field of view of the camera lens, Ex- 
cept for the slight degrading of detail 
caused by the molded glass side walls, the 
flashlight brought out every tiny object, 


JULY PHOTO CONTEST AWARDS 


OR the est photograph aub- 
ied i ome 7 Photo Con- 

teat PS. yas 35, E 

S.'Moa 


on, KY, 
Pees emailed a ‘ate of $10" Th 
Pilowng woo hncorsble meatior 
in the same contest: Joseph Bal- 
dorff, Cincinnati, Ohio; Tom Gri- 
berg, Moline, Til; Forrest Hui, 
Jey Jamaica, N. ¥,; William W! 


ears Til; F, Paul Luth- 

{ Paul Moore, 
Gicenve, Te. oH Ne Mucker, 

Reading, Pa; B. J. ‘Ober? 
is, ‘Robert | Stauifacher, 
Claremont, Calif.; Eddie Webster, 
Lewiston, Idaho: 
Montreal, Canada. The winner of 
the August contest will be an- 
nounced next month. 


a4 


Fig. 3 (left). Taken with 2 photofash 
fas.” Note naturainese and sharp detail 


No apparatus beyond what you already 
have in the house is required to use photo- 
flash bulbs. They can be screwed into any 
Aroplight socket and set off by turning on 
the current. Be sure the current is turned 
off before you screw the bulb in place, 

Tt is, however, worth while to use a 
special Teflector fitted with a handle con- 
taining an ordinary two-cell lashlight bat- 
tery. The aluminum surfaced. reflector 
sends all the light where you want it, and 


Tn case you depend on the house lamp, 

a homemade reflector that has been given 
2 couple of coats of aluminum paint or 
hy aluminum foil will give you 


conditions demand more light than can be 
ied. from one photoflash bulb, ‘The 
folding reflector shown is ‘fitted 
clips to hold one or two extra bulbs 
with their big ends touching the glass 
of the bulb that is to be fired by the bat 
tery. Just why extra bulbs should go off 
‘when the center one is fired is not known 
bet de fact emo that they do, 1 you 
wve no especially equipped reflector, the 
extra bulbs can be tied with string beside 
the bulb in the ordinary reflector, Be sure 
the glass surfaces actually touch, 

Always test the lighting before you at- 
tempt to take a flashlight, whether you 
use a photoftash lamp of any other flash- 
light. This is easy to do, First place any 
available electric light bulb in a socket on 
the end of a drop cord. Turn on the cur- 
rent to the test bulb and turn off all the 
rest of the lights in the room. Now hold 
the test light in various positions and note 
which lights the subject most attractively. 

‘The reason why. the rest of the lights 
in the room should be turned off is because 
they will have no effect on the picture 
taking and therefore should not be allowed 
to influence the test. 

Ordinarily, the best position will be 
above the camera and on a line making an 
angle of approximately forty-five degrees 
with a line drawn from the lens to the 
center of the subject. 
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New 1933 Delta Tools 


Set New Standards for Motor-Driven Woodworking Units 


CIRCULAR SAW 
Revolutionary in 


New 
Idea 


Gives 4-Foot 


: ! Table Capacity at 
A Complete Line of : 
Efficient Motor Driven 4 Extremely Low Cost 


Tools for Home, 
Shops, Factories 


PEW tots startling improvements, added ac~ 
‘essories' feature the 1933 “Delta” line of 
‘woodworking units. Into each tool has been built 

‘and careful workmanship that 


Se eo tne 


New “Delta DRILL PRESS 


1k would take simon Donk to, dsr completely 
< 


EASY 
TERMS 


mt coupon which appea's below “TODAY 


— Free 


ii es 


New “Delta” 
COMBINATION UNITS 


fate ‘om 8 Ba 


El FSpicece ital tres 
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ION T 


lean a file 
by tapping it 


Impatient tool users have been 
‘known to rap their fileson the work 
ch to dis! particles of 
metal or wood which elde the tees 
‘This method seldom accomy 
the desired results but often injures 

the file. 


Clean your Nicholson Files by 
tusing the file card or the file brush. 
It saves time and saves the teeth 
of your files. 


And clean your Nicholson Files not 
onl lar intervals but im- 

tely ahter you have finished 
teach job and are ready to lay them 
away for Nicholson Files deserve 


can give them. 
They are the Right gi 


which modern methods aif 
experience can produce. 
At hardware and mill supply dealers? 


NICHOLSON FILE co. 
Providence, R. 1. Us S. A. 


Covering Our 


‘Tacking the canvas along the outside of the 


ing: Tis cam be done tore easily Mf you havea helper 


NCE you have completed the frame- 
work of the new Porutar Sciexce 
Monta 16-ft. kayak, or 


the application of the canvas covering is 
a comparatively simple matter. 

Two sizes of tacks will be needed— 
5/16-in. to take the strains and }4-in, to 
hold the canvas closely and work out 
wrinkles. If a piece of 10-02. duck 60 in. 
wide can be obtained, it will be ideal, but 
a length 30 in. wide joined along the keel 
will serve practically as well. 

Sand all varnish off the bottom of the 
keel and coat the wood well with glue. 
Lay a strip of the canvas in the glue, 
carrying the selvage to the far side of the 
keel, and tack in place every foot or so. 
Do hot stretch too tightly. Apply glue to 
the edge of the piece tacked to the keel 
and press an additional breadth in place, 
lapping just the width of the keel and 
ring wick erg tacks eve, Me. ml 

ith small tacks every 1% or ¥4 in, 
the small tacks, but keep the large ones 
‘on the center line. 

Starting amidships on the side, pull the 
canvas over smoothly but not too tightly, 
and tack to the outer face of the inwale 
with large tacks, driven down hard. Work 
along one side for a few feet each way, 
then tack the corresponding section on the 


“"ifnes Go cove 


s been tacked along 
the wale to points opposite the ends of the 
‘conming, there will 

unused: can Lk 

across the deck, meeting 


‘The finished kayak: in and out of the 
ater. Although it weighs only 35 


New KAYAK 
with Canvas 


By JACK 
HAZZARD 


Before tacking all the way 
to the stem head, start tack- 
ing along the’ cutwater, 
which should be well coated 
with glue as the work pro- 
sresses. Tackthecanvas {rom 
fone side first, using small 
tacks spaced at 1- and 2-in, 
intervals, Cut off the excess 
cloth, coat the canvas im= 
mediately over the cut~ 
water with glue, and, folding over the 
cloth from the other side, repeat the tack= 
ing, this time spacing the tacks from 1/16 
to 44 in, apart and driving them in firm 
Wipe off all excess glue and leave ¥ 
of cloth projecting until the glue has dried. 
‘The bang plate will cover all the tack 
heads, Use care in spreading the glue as 
the paint will not adhere to it very wel 

‘When the cover has been tacked along 
the keel, stems, and wales, g've the inside 
a coat of airplane dope, being careful not 
to spread it on the frames or longerons 
because it whitens the varnish. 

Lap the remaining cam 
and glue and tack one 
outside the cockpit coaming and along the 
center stringers. In stretching the deck 
canvas along the cockpit, pull it across the 
top of the coaming and force it down into 
te le spread onthe ledge, tacking at 1- 
and 2-in, intervals with smail tacks, Com- 
plete the tacking 
the canvas for 
fexcess away with 
iecdge and coaming meet 


s over the decks 
ide to the ledge 


ith large tacks and coat 
‘mh lve, Cut, the 
‘knife where 
‘Phe rough edge 
will later be covered by quarter-round oak 
molding. Now work out along the center 
stringers, coating them with glue and 
tacking the work, progresses, 
‘The first pull should be diagonally across 
the deck and toward the stem. Later re- 
move the preliminary tacks a few at a 
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wr ae 


time and pull straight across the deck 
at right angles to the center line. The first 
pull will develop deep diagonal wrinkles 
Tuning at 45 deg. to the center out to- 
ward the wales and back toward the mid 
ship section, but a little pulling and close 
tacking will eliminate most of these, and 
the few remaining will disappear when the 
covering has been doped once or twice 

‘With one half of the deck in place, cut 
off the excess cloth, spread glue over the 
stringer, and fasten the opposite side in 
like manner, finishing off with a sizing of 
glue all along the center line, Serape 
Away the varnish around the mast step to 
provide bare wood for the glue to adhere 


to, 

‘The hull and deck covering should now 
have three or four coats of airplane dope, 
‘which not only fills the weave of the cloth 
but shrinks and toughens it as well, Work 
fast, brushing on the dope much as you 


OUTWALES, 
LAP OF COVERING 


CENTER 
STRINGER 


BANG IRON 


STEM HEAD 


ow he talaval ram tang irons are ap 
lied ind the stem heads made tnd fastened 
‘would Incquer. Provide good ventilation, 
select a moderately warm day, work in: 
side, and beware of matches oF any open 
flame. Allow six hours between coats and 
sand lightly with No, O paper between 
coats. 

‘The shoe keel, which was removed be- 
fore the canvas’ was applied, is tapered 
from its full width over the iniddle 6 ft. 
to only 34 in, at the joint with the stems, 
and is screwed finally in place before the 
enameling begins. 

When the last coat of dope has been 
sanded smooth, apply a coat of good 
enamel, guaranteed (0 withstand water 
and to adhere firmly to the doped surface. 
Allow ten hours for hardening. Sand this 
coat until the higher portions of the weave 
Degin to show as whitish dots; then put 
on the final coat, taking care to avoid runs 
and the raising of dust. Spread the enamel 
quickly, much as you would varnish, but 
work for a thinner coat. 

‘Bang irons of half-oval brass run for a 
few inches along the keel and a lesser dis- 
tance beneath the brass stem heads, where 
they ate thinned out considerably to per 
mit the stem head to come down tight. 
Drill the end of the bang iron and screw 
it to the deck; then bend it downward at 
a right angle and fit it to the stem. Drill, 


isirnow? 


NEXT DAY 


‘OM, VES, HE WANTED TO WAKE 
"ADATE, BUT OF COURSE | 
WOULDN'T 


NEXT WEEK 


osu, mevine 


Hesse, youNe rewow! 
wave s'Sopa winm Me? 


if 


on,sune, 
rUnere 


Aveemning' ro orreno 
‘YOUR SISTER! 


WELL THERE /5 
someTwinG, OUT SHE'S 
WHY BONY YOU USE 

Unewuor? 


Don't be fooled 
about “B.O." 


7B ALLneedto guard againse“B,O.” 

ody der). Our pores give off a 
guar of edorcasing waste diy, Phy 
safe — bathe rly with Lifebuoy. 


Its pleasant, quickly- vanishing, hygienic 
scent tells you this wausual toilet soap 
does more than merely surface-cleanse. Its 


creamy, penetrating lather purifies pores 
stops "BO." 

Great aid to skin 
Litcoy's bland, deporting ther 
frees pores o! = 
ee 
ens dull, cloudy 
skins. Adopt 
Lifebuoy today. 
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MORSE TAP & 
DRILL SET 


8 convenent ttf eat genie 
tools brit ~ 


Whiete sant 


Sirneckinccrhesd wok 
Send the coupon and a dollar bill. 


The only sworkmanlihe method 
oneting's'brohen screw 


A complete set — 83.00 (ia .8.4) 
E MORSE Extractor removes 
‘without 


Tenelone 88.00 for whic send se pose 
ld your ney Seren Eater Set No eosin: 
Tips MORSE Serew Extactornsines 122.8¢0[) 


,,and nail it in place at 
tervals with Copper tall, the heads 
have been renoved ad the det 
fceney remedied by tapping the end with 
a ball bammer until expanded enough to 
fill the small countersunk hollow in the 
tang ron, The nals should be approxi 
mately 1/16 in, a ameter, and Yan 
ae aek will be needed to work into 

‘The stent heads are made. of 1/16in, 
sheet brass, sawn to shape on a jig saw, 
fr hack saved and fled. To get shar) 
bend without marring the brass, place the 
tank in strong vie, with the tne along 
the bend. just at the edge of the jaw 
Placing the end of a block of hardwood 
against the protruding section, drive it 
over with strong blows of a welghty ma- 
‘isis hammer 

‘When the matching pieces have been 
bent, St the faces tightly by filing away 
intecteriag portion, THs the nae ess 
wrth solder and, holding the pieces Grmly 
Tn place with pliers, bert them over a gas 
Jello Beneca burees wot the volt se 
Rex Quekiy ont’ fle away the’ excess 
sel "Bail and cotateink the see 

Tite strain will be placed upon these 
pieces, but it is well to run bolls through 
the inboard holes of each head, piercing 
the wala, To accomplish this I'l neces 
tary to fit che stem heads before plying 
the decking. Bore for the bolts, which 
need be only 94 n,n diameter, moar 2 
bit of waterproof cement around the un- 
derside of the hole, and turn the nut 
against it. When the head is removed, the 
‘nut will be held by the adhesive, and will 
Sil be there after the decking has: been 
stretched in place and the time comes for 
placing the sfem head. 

"The king planks are made of ¥4-in. 
‘maple. They are cut and fitted before the 
paint job is started and, as is the case 
with the outwales, given several coats of 
amish and lad evay for application after 
Siac bes besa completo 


Suggestions for making the spars, sail, 
leeboard, double-blade paddle, cockpit 
cover, and cockpit tent will be given next 
month. All these embody excellent 

Hassard has developed in many years’ ex- 
perience. He regards this kayak os the 
best canoe for one-man, double-blade 
cruising and for getting about generally. 


TOY WEIGHING SCALES 
MAKE IT MORE FUN 
TO “PLAY STORE” 


HILDREN find it, much more fun to 
We “play store” if they can weigh out 
“groceries,” “hardware,” and other 
ceomcethin tay yoke tt wach les 
the real ones on store counters. Balance | 
scales for this purpose can be made with | 
very litle work as shown inthe drawings | 
below. | 
Make the base A 94 by 234 by 534 in., 
wart by 24 by 44 in and he tw 
supports C 34 by 4 by 4 in, shaped about 
as shown, Aulemble these parts ith glue 
and brads. Make arm D ¥s by 34 by 514 
in, and cut it out to allow the center to 
be'flush with the scale pans £, as shown 
at F, Bore the }é-in, holes marked 2 ac- 
rately through the supports and arm D, 
| Then make two pans 14 by 3 by 354 in, 
and four lips E34 by $4 by 314 in, Glue 
and brad these parts tether inthe man- 
ner indicat 
Make the counterweight G of sheet 
lead. Cut down 34 or ¥4 in, on the center 
line at the top and turn ears down at G, 
Drill holes through the ears and fasten 
to the underside of D in the exact center. 
For the pivot, shaft use a piece of tee 
re smaller than the holes 2 s0 that the 
ns will respond to the least touch, and 
balance them either by boring holes, trim. 
ming the lead counterweight, or turning 
in screws to add weight, The pans must 
be level when at rest—D. W, 


‘Top and front views of the toy scales and a 
Shtich showing the sheet lead counterweight 
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THREE WAYS TO CLAMP 
SLIVERED WOODWORK 


NO MATTER how careful, either a 
home worker or a professional cab- 
inetmaker may be, acidents happen and 
eave blemishes in’ conspicuous places. 
peer ey 
otherwise perfect piece, or there may be a | 
check or shake in the’ wood itself. Such 

defects may be remedied easily if no wood 
is missing. Be sure there are no crossed 
slivers within the break that will prevent | 
rawing the parts together. Apply glue to 

the break, draw the sliver to a joint, and 
stick adhesive paper tape on to hold the 


Gluing gown 
tape (A), ca 


TRAINS ane SUM Sut Chie 


[VBS TRAINS harebesn popular beeuty, color andreatlon st anything 
Tiiseraed Mather frst played with 

etn for Ives was the est to develop 

all the modern Deiocipies of rane 


ado} 
jels are marvels of 


trains priced from 
$1.25, Electric Trains as low a8 $3.25. 
Before you select any tral 
dealer for Ives complete 


edges, or glue stout paper over the corer 
‘nd well beyond the break each way as at | 
4 After the glue has set, plane oF sand | 
Diper the paper away, 

Hf prefer, or if feasible, the break 
may be glued, pressed together, and held 
by winding string around the entire piece 
af at B, Another method is to use spring 
lamps a8 at C. The clamps may be made 
of stout, discarded upholstery springs or 
‘of spring steel wire cut from 6 to 12 in. 
Tong, bent as. shown and with the ends 

to-a point. If placed on the work as 
suggested, they will hold the sliver until 
the glue sets. These springs are often uti- 
lized by cabinetmakers to hold small pieces 
fn places where hand screws cannot be 
used conveniently—Davio Wester. 


MAKING SHARPLY BENT 
METAL GOOSENECKS 


ELECTRICAL 

wiring there are 
times when a short 
curved bracket or 
‘kooseneck is needed 
that cannot be bent 
from the regular 
solid conduit with- 
out kinking. Recent~ 
ly, when it was nec 
essary to. make a 
bracket over a sign 
for holding a light 
shade, this problem 
was solved by using 
4 section of exible 
(BX) tubing, which | 
was bent to the proper shape and then 
soldered, along its length. This made a 
satisfactory and rigid bracket without any 
kinks in the short bends. Fittings were 
soldered to the ends for the socket and 
base—Axcute Antos. 
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‘and electrical efficiency. 
Never before such construction, 


THE 


Railroad Engineers’ button Free! 


IVES CORPORATION 
Dept. PS., 200 Fifth Avenue, New York City 


oT 


“eaPrint¥ourown Owx 


it areraal 


oe Baas 


Sa. Gat 


| W. & J. BOICE 
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Vornishing. 
Enameliog / 


Generous 

Sized Package 
BRUSH 

CLEANER 


By 
WOOSTER 


A Copy of S 
Wooster's New / 2, 
PAINTERS’ / “2-38 
SERVICE Cj 
MANUAL 


A Bargain! 


rol offer to win 
ou how WOOH 


aewvdosren 


Ton bln ee or 


mmoles i 

ood wor 
THINK WHAT YOU GET! 

THE BRUSH—Wooster Shostette, 1/2" width, 

with pure Chinese bi sat for pointing 

mall objects, sath of trim, Fouch-up jobs ete. 

Fort Set—Guaranteed wie in onything— 


Btls cont come outt 

THE CLEANER—Full 3 ot. package. Eno 

Wdecr eet he o eee od beth RUS 

LEANER By WOOSTER a quick acting yet 

KIND Yo brits, 

THE MANUAL—Contoins valuable fnforma- 

Hion on how to get batter Grithing ‘and deco- 
tating result Edited by FN. Vonder- 
‘lier, famous proctcol outherity. Actws- 
iy worth dello 0 you 
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HOME WORKSHOP BLUEPRINTS 


New projects are marked with an asteri 


"TO ASSIST you in your home work- 
shop, Porviar Sciexce MoxTHLy 
offers large blueprints containing working 
drawings of a number of well-tested proj- 
ects. The blueprints are 15 by 22 in. and 
are sold for 25 cents a single sheet (ex- 
cept in a few special cases). Order by 
number. The numbers are given in italic 
type and follow the titles. When two or 
more numbers follow one title, it means 


Flying Airplane Models 


Bremen (Junkers, 3. Flying), 19.90. 
Lindbergh's Morepi 


Marcon Rig wigh Jib for Above, JA 
Bh Rowbeat-M: 
"with fal 


1syjete Runabout or “Spertboat” (outboard 
‘or inboard. motor), FRETPENTI 7S 


Furniture 


Bookcase, Simple, 1 

Bookshelf and Bock Ends, Wodera 
Hanging, 77 

ind, Modersiatic, Hf 


iavia Se 
Table Cabinet, 27 


year 
F770 an) 
Hie i materials) 


Radio Cabinet, Console, 7071-30 
Screen, Moderiae Folding, “38 
Seeiae 


Anatear Short Wave Receiver, 225 
‘Amateur Radio Transmitter 143-1 


“ 


that there are two or more blueprints in 
the complete set, If the letter “R” fol 
lows a number, it indicates that the bli 
pprint or set of’ blueprints is accompanied 
by a special reprint of the 
originally published in the magazine, 
you do not wish this reprint, omit the 
letter “R” from your order and deduct 
25 cents from the price given, Reprints 
alone are sold for 25 cents each, 


‘Ship and Coach Models 


, Scenic, Hall-Model, 108 a 
13. 8. Texas (3 Ve Wali 


Ba 


tution ("01 
Covered Wagon, 
‘s 


ire, Wa so 
Wi’ of madera 
Hull), AP SHES 


Toys 


Baby's Crib and 
Stree, One 

Log Eabin (Three Rooms), 134- 
Patiles, Bix Simple Block, 6 


Popular Science Monthly 
381 Fourth Avenue, New York 


Send me the blueprint, or blueprints, 
numbered as follows 


No.-..+- No. 
f0..+<-. No 

Patterns for 

Reprints alone for 

Tam inclosing.. 

Steet ia 
City an —_ 


Note: ese 
Seay. "It you 
‘er on '3 Separate Set” 
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PULL ON CORD UNLOCKS 
DOOR DOWNSTAIRS 


IN MANY small houses there are stairs 
leading from the side entrance up to 
the kitchen. When someone knocks or 
rings at the side door, whoever happens 
to be in the kitchen has to walk down to 
unlock the door. To save these unneces- 
sary steps, I rigged up a simple device 
for unlocking the door from the kitchen, 

‘Two holes were drilled into the knob 
of the night latch on the door, and these 


esi Nedarrmemt, | Si 
hat it can be unlocked! from the Kitchen 


were tapped to take No, 8/32 machine 
screws. A metal strip about 6 in. long 
was then screwed to the knob, and a piece 
of strong cord (flexible picture wire could 
also be used) was led from a hole in the 
outer end of the strip to the kitchen 
through a pulley fastened to the door as 
shown and through several serew eyes on 
the wall. 

Pulling the wire unlatches the lock, and | 


the door then can he pushed open. A 
spring arranged as indicated returns the 
so that the 


lever to its original posi 
door will automatically lock itself when 
closed VALENTINE Esper, 


TESTING SOLDERED WORK 
FOR PINHOLE LEAKS | 


GMALL soldering 
jobs on gas tanks, 
pails, kitchen utensils, 
‘nd,’ similar smooth 
surfaced articles can 
be tested quickly and 
‘easily with the aid of 
large vacuum cup 
such as used to sup 
ort clothes hooks 
The vacuum cup is 

ightly dampened and 
placed over the patch 
of solder as. illus- 
trated. If there is 
any leakage whatever 
Where the article was soldered, the cup 
will quickly fall off —M. G, Wintextox, 


Wanted .. . trom | 
Model Railway Fans | 


short articles, hints, and suggestions 
Of interest to all those who have a | 
miniature railroad system or intend to 
Build one. Each item should be illus- 
trated with one or two clear photos 
and, if necessary, a pencil sketch. The | 
text should ‘not exceed 200. words. 
Payment will be made upon acceptance 
for all available material. 


Applying cup A to 
tent solder at Be 


New 


toy tntonal port Cece 
SS oy alah ae rere 
‘etal palgeneger Enown sd why 


“WALKER-TURNER CO. Inc. 
PLAINFIELD, N. J. 


Make Money in Spare Time 


re 


Rs ema 


arty yo 
—— as | 
YOU CAN BUILD IT! 
A Real Rapid Transit MONORAIL CAR. 


BONG rte oie a 


Sturtey 
GH <PrED. SUSPENDI 
STEN FOR ONLY FIVE 


pe ‘MONORAIL COMPANY 


24-INCH 
CAPACITY 


2712 Big Bend Boulevard St. Louis, Mo. 
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2 New Jic SAws 


by “Driver” 


For business or hobby—as 
money-makers or means 
diversion —these new 
DRIVER Jig Saws are un- 
equalled! Every step in de> 
velopment was taken with 
ire care~-with one ideal 
in mind-—to produce a beer 
jig saw. Every step in manue 
facture is made with the 
‘same exacting diligence—to 
‘ee thae ideal realized in the 
finished tool. ‘Call at your 
local DRIVER store 
‘and, inspect the new 
modelechere’s no ob 


[TO STOP LEAKS 
IN HEATING SYSTEMS 


jucts, at cracks in ovens and smoke pipes 
with Smooth-On No. 1 


‘Smooth-On No. 1 metallizes in hardening, 
tel, brass or copper and makes 
wainst Teakage of steam, hot 


material, Smooth-On No. 
ick, easy, cheap and depend 
able means of tightening loose handles, re- 
Setting stripped screws in metal, masonry oF 
wood, fastening loose casters,’ loose metal 

post ends in’ concrete, ete. 


oe By Keeping a can of Smooth 
Wome ~Auro 

gaara |) Nor in Sour repai 

S St Tolan the “i 


fctions. inthe. Smooth-On 
Instruction Book, Jeu ean 


1 


WINTHISBIKE 


BOYS! Here's the finest bicycle you ever saw! 
& Cea palmer yey ol 
‘omes to you fully equipped with horn, head 
coaster brake, Test wheel stand, tele- 
scope pump, and other big features. Enameled 
in beautiful_colors; chromium plated. And 
think! ‘This bike can be YOURS—without 


- ene ia 
Sinlne your ve SPENDING MONEY. You cae 
1 your pare tine. Hurry! An the coupon! 


Sernghet, Obie 
nt want to exe MONEY and PRIZES. 


CRACKS 4. 
or HOLES =: as ah 


in plaster or concrete 
quickly repaired at little cost 


Ready-mixedPatchers and sim- 
ple directions make it so easy 
you can do it yourself. 


iE YOUR ef RADIO, 
pete tae 


Anyone, even without experience oF 
special skill, can make permanent and 
thoroughly satisfactory repairs in plaster 
‘or concrete, without the expense of hir 
if outside help. If the eracks or holes to 
‘be mended are in plaster walls or ceilings, 
use Rutland Patching Plaster. If they are 
in portland cement or concrete walls, 
walks, driveways, cellar floors, etc.. use 
Rutland Concrete Patcher. Each comes 
in a handy package and each contains 
correct ingredients ready-mixedl. Just | 
add a little water and apply. Get these 
products at your paint, —wall-paper | 
tor hardware store and use them today. | 


A FAN for Summ 
CROSLEY TEMPERATOR 


x 


careers ben rent: 


EASY WAYS TO IDENTIFY 
MODERN ALLOYS 


Two TESTS 


EVERAL of the more modern alloys 
are difficult for the shopman and metal 


Although 
in. strength, re- 


a | 


stockman to classify correctly. 
they may differ greatl 
sistance to corrosion, ductility, and other 
practical properties, they resemble each 
other in appearance. However, the more 
confusing of the metals are easily dis- 
tinguished by simple tests. 

The first thing to do with a piece or 
section of unrecognized metal is to ex- 
amine it closely, Rust spots show it to 
be steel or iron. If it has been protected 
by paint or grease, clean a spot with 
gasoline and then brighten it with the flat 
of a file. Should it be too hard to belong 
to the lead and tin alloys group, place a 
small drop of strong nitric acid on the 
brightened spot. Ordinary steel will give 
off bubbles of hydrogen, and the drop will 
turn brown from dissolved iron. Monel 
and nickel bronze give a green drop. Stain« 
Tess steel of the cutlery and so-called 18-8 
srade will reveal no action at all 

Wipe off the drop of spent” acid and 
test the metal with a strong magnet. Com- 
mon steel, stainless steel, and monel are 
attracted fo the magnet; but nickel bronze 
and the similar alloys, German silver and 
‘coin nickel, are not, 

Two other classes of metal which are 
likely to be confused are the light alumi 
‘um alloys, such as duralumin, and the 
even lighter_magnesium alloys, such as 
dowmetal. ‘Since the specific gravity of 
aluminum is 2.7 and that of magnesium 

1,7, the simplest method of positive 
dentification is by a float test. Cut off a 
small piece of the unknown light metal 
with a hack saw and drop it into a porce- 
Jain cup or glass tumbler containing 4 
solution composed of 15 parts water and 
85 parts commercial sulphuric acid, by 
volume. Be sure that the acid solution 
is prepared by pouring the acid into the 
water. This solution has a specific gravity 
very close to magnesium. “An aluminum 
alloy will quickly sink to the bottom, but 
a magnesium alloy will remain suspended 
| oF sink slowiy—W, G, Haarscoxp, 
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‘Depmenta See yoce 
‘eon write for free book. 
‘endoalastramente 


‘This Book Has Helped 
‘Thousands to Success 
‘The Real Estate Edueator 


Ser 

‘Pictionary of Wont 

{RealEstate and Contraction 
‘lew 
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BEAN’S CANOE SLIPPER 


ade of high erade ta tk, Teather with double ot 

tty ole dd fubter hee. Mason 
‘ Fae fe cbt 

atap und cottage, lees to i, Price $290 Potpald- 


ng ah 


wept 11” S86 SUE PamSereet nochenter, M ¥. 


eee-bee 
ace 


i 
ances Wen Fhe teste Mr Rin, uk 


40 MILE GIANT TELESCOPE —5 ft. 


SaaS sae 


‘SHIP MODEL FITTINGS) 


Sorte ms eone 
Segal 
‘aso 
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CARBON EXPERIMENTS 
FOR HOME CHEMISTS 
(Continaed from paps 61) 

A small are lamp can be made by mounting 
two binding posts of the fahnestock type on 
Small strips of wood six inches long.” The 
utside ‘clips old the lengths of ‘graphite 
while the others serve as connections for the 
Teas from the current supply. The two strips 
‘of wood are then mailed or screwed to a wood 
block as indicated in Fig. 4, Being pivoted, 
they can be moved easily for adjusting the are. 

‘To operate the lamp, connect the heating 
device ih series with the two carbons as shown 
in Fig. 4, touch the two carbons by moving 
their supporting sticks, and turn on the 
rent. ‘The electric appliance will heat up in 
the usual way'and the pencil leas will get hot 
at their tips, The points are then separated 
a trifle, causing the carbon to burn in the 
air with the result that the temperature at 
the ends is raised and the carbon vaporize 
The current now passing through the vapo 
‘causes it and the ends of the carbons to glow 
Wwith a white heat. For a more belliant arc, 
the carbon rods taken from discarded Mash 
light cells cam be substituted for the pencil 
leads, However, when this is done, it will 
he necessary to’ alter the resistance of the 
reuit, 


GUS TELLS HOW TO 
INSPECT STALLED MOTOR 
(Continued from pase 66) 
front seat of the stalled car. A few trys 


with the starter and the motor ran sweety 
‘By rights," said Gus, *those points ought 
to last you four or five thousand miles with- 


ut any attention, If they do go bad before 
that and your motor begins to act up, You 
can bet your bottom dollar it's the condenser 

“Finding out what's wrong with a moto 
that dies suddenly on the road is easy if 
youll only remember that two things are 
‘needed to run an automobile—gasoline and 
cketricity. “Try one, then the other, and 
fis. cinch you'l locate the trouble.” 

““But, Guy," inquired Joe when the two 
garage men were again on thelr way to the 
Fallroad station, “that bird's ear didn’t look 
more than a year old. How come the con- 
‘denser burned out 20” soon?" 

"Condensers are funny things,” said Gus. 
“Sometimes. they'll last forever’ and. some- 
times they'll go on the bum in a couple of 
weeks, You just can’t depend on them. That 
Fellow's condenser was only partly gone, but 
it was bad enough to burn down the points 
after a while. 

“The tough part of it is, condensers aren't 
something the average man can fx, so when 
you're miles from nowhere and haven't a 
Spare one with you, the nearest garage nicks 
you for the price of a tow. I've carried a 
Spare in every car I've owned, I've never 
had to use one, but when I do il be there— 
and worth its’ weight in gold.” 


HEAT EXPANDS REAMERS 
THAT CUT UNDERSIZE 


sich od cee entree te 
stress 
Sather aes ae 
a SC 

Saas pene 
wire on hand from which to choose. Usually 
et neha 
Soils ei bee a 
ate eee es 


is to reheat the reamer to hardening temper- 
ature inside a pipe, it quickly, and 
‘Bipe, quench it quickly, 


oys 
guile guemont 
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for the'money: 


HEMICAL experimenting with 
‘CHEMCRAFT fs fine fun and an 
foteresting, useful hobby. Tt will 

reveal the wonders of modern chemistry, 

five you helpful information about the 

{hing you us, eat and wear every day 

land introduce you to the myst 

‘of chemical maple. There's always some= 
ew and uifferent todo with a 

CHEMCRAFT outit! 

Each CHEMCRAFT outfit Is a com 
chemical laboratory containing 
ral amoriment of sale chemical al 
necessary apparatus and a Manual of 

Tastractlon explaining how to use the 

chemicals in ‘experiments. and. tricks, 

‘Quantities of chemicals permit cach ex: 

Ferment and trick to be repeated many 

times, CHEMCRAPT is the orginal and 

best chemistry outit; the most accurate 
ad scent contin mare and eter 

Experiments superior chemicals and ap 

poaratus, The larger outs, cover all 

ranches of chemistry. CHEMCRAFT 

‘ier the most for the money and pro= 

ides the easiest way to-tart-a home 

laboratory. Get CHEMCRAFT, 

{ee the best! 

Eight Fine Sets to Select From: 

Netnti.00 Ne diimt350 Ko 


Roactke Nia! Stkhe Ne schoo 
‘hor 235.00 


‘Non 5815.00 


ue) 
Chemistry 0- Ae | 
for 25¢ Le 


gone ed 


mi ieticRAr 
ety 
‘de poun! 
Send for This 

Free Chemical Surprise! 
“el the ne aod addr of the sore near 
Son Shak Sag Sade eh Gout 
iSfraati abet coemcn 

‘THE PORTER CHEMICAL CO. 
1511 Washington Steet Haperstonay 
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Your Home- 
Your 
Masterpiece 


HE artist who paints a 

picture of a happy home 
does not go about his work 
haphazardly. He has a plan; he 
follows certain rules: he uses 
his skill and training. 

Good pictures do not just 
happen. They come as a revule 
of working with good materials 
and with a knowledge of how 
to apply them. 

If good materials and expert 
knowledge are $0 important to 
the man who merely draws a 
picture of a happy home, how 
much more important they are 
to the man who creates the 
reality of a happy home. 

He wants to make his home 
secure; his family safe, He 
doesn't trust to luck. He uses 
the good estate building material 
of life insurance and calls upon 
the expert guidance of the life 
underwriter to help him to 
apply it. 

It is never t00 late to begin 
‘creating your masterpiece. You 
will be interested in. reading 
‘our booklet about it. 


John Hancock Inguiry Buren 
197 ‘Clarendon Streets Boston, Mans. 


‘HIS. month the 

Popular Science 
Homecrait Guild of- 
fers an exceptional 
bargain for ship model 
‘makers—a complete construction kit of ma- 
terials for building a3 ft. long exhibition 
‘model of the U. S. S. Texas, flagship of the 
Atlantic Fleet. ‘The kit contains all the ncees- 
sary wood, sheet brass, brass wire, brass rods, 
brass tubing, chains, ‘ails, excutcheon 


but the’ paints. 
Stra, wil have to be tained sparse) 
‘course, will have to ro) 

The price of the kit, sent 
auaress ‘east of the Sis 
For 30 cents extra, You, eam also have the 
five main bull pleces or “its” sawed to the 
Correct shape, ft you do Bot wish to draw 
the necessary patterns and do the work Your: 
fell, "This pew kit fs marked Ein the list 
ielow, which gives all the kits now available. 
Instructions of bloepints accompany exch 
ne. 


No, 1, Colonial maple butterfly table 
ith oval top 17 by 22 im, and 2234 i, 
hgh. “Ready $6: 
No. 2 Sot snabopany into tale 23 
tn hit with w 15 Inc dlmeter top. Realy 
to assemble. 
Now 3. Til-top colice tabic ia “skected 
maple with top 19 by 28 In, abd 21 in. high. 
idy to. assemble...» =, TAs 
No. 3A. The same table in solid mae 
hogany. Ready to assemble. . 
'No. 4. Solid mahogany 
fn. long, O¥4 in, wide, a 
all, Ready to ausembie. 
‘A. Whaling ship modal “ia 
the raw materials—wood, wire, fishing 


tine, 
‘hai, cll and everything But the pain 
together with Blueprints Nos. 151, 158, 158 


and 154, so 690 
'B. Foiding mullin stand in selected susar 
pine, 1 in wide, 19 in. long and 33 Bh 
hen open. "All the necessary wood cut 10 
{ogee sey bt no 2.90, 
‘Same muffin stand in bireh (can be 
finished as maple, walnut, or mahogany) 2.90, 
'D. Spanish Galleon ship model, 28 in. long. 
All the raw materials (except paints), Blue- 
prints Nos. 46 and 47, and a booklet.... 645 


Our Construction Krrs 
Save Time and Money Ex 


No.2 
NOB. 3 AND3A 
E, Battleship model, U. 8, 8, Tesas, 3 ft, 


tong All the raw mairils eicept ints) 
and Blueprints Nos. 197 to 200. 


Popular Scince Homwerals Quid, 
SePPSirts Renae: New Yorks Nv, 


oe 


$590 nN 
3° 2 
ras € 
13 5 
E 

‘AN! prices are 50 cente 
rit Biter bce 


‘chitgen. This 
Fenders in'the United State 
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G5 FLYING START 


70 SUCCESS 
IN AVIATION/ 


Greatest Guide Book 
Ever Published 


THE AVIATION MANUAL 


TR tok wil ve ome of ne ad, unde 


work? 


LOOK AT THIS 
LIST OF 24 FULL 
CHAPTERS 
all by leading 
authorities 
All Covered in Fullest Detait 
nll in Aviation —The Busnes of Flying— 


Ulceme "Requirements ualiiations toc Flying — 
ean Avator—Vour”Mackeround of 


Ou ned. Alpes, Seaplane, aod Amphib- 
lane he.Comtrctn of aner—fowee Ba 


‘os the 
REGULAR PRICE $5.00— 


NOW ONLY $3.95 
With Your Name In Gold On The Froat Cover 


ow you may, tare ie exif 
‘stone Ou "Amt 


wit tend mr meer 


att 


AMUSING WOODEN KITTY 


NODS CONTINUALLY 


THIS nodding kitty toy may be easily 
made with the aid of a jig, scroll, or 
coping saw. Prepare pasteboard patterns 
Of the sides, the back filler piece A, and 
the combined head and tail piece B by 
drawing a series of I-in. squares and re- 
producing the curves in their correct rela- 
tion to the squares. Cut the patterns to 
these lines, lay them on 4-in. thick pieces 
of pine oF other easily worked wood, and 
mark around them. Saw closely to the 
outside of the lines, making the edges 
square in all eases. If a motor-driven saw 


land end views of the toy and a sketch 
show at a glance the method of assembly 


fs used, the two sides may be fastened 
lightly ‘together and both eut at once, 
which will insure uniformity. 

‘Mark center C accurately on the side- 
pieces and also on B, and drill a ¥4-in. 
fr smaller hole in all three. Assemble the 
sides and A with glue and brads, being 
sure that holes C line up properly. Add 
two Yin, disks of lead at the lowest 
point of B to give it more weight. 

‘Make the body of the truck 34 by 2 by 
5 in, and cut the rectangular hole D, 34 

2 in, through it as shown, Cut ‘wo 
pieces 4 by ¥4 by 254 in, and fasten 
them as indicated beneath the body with 
flue and brads. Make wheels of 1 in, 
diameter wood, drill 3/16, holes through 
the centers, and fasten them loosely with 
cca 

semble kitty by pushing a piece o 
wire or a slender cotter pin through holes 
place her so the center lines coincide 
th those of the truck and fasten the 
sidepieces to the truck with glue and 
bbrads. Paint the cat as desired and dec- 
‘orate the truck with gay colors—C. K. 


ADAPTING LARGE CORKS 
TO SMALL BOTTLES 
Ax oversize cork 
may be reduced in 
sis by roliog Bun 
ra heavy weight 
der g bony, veld 


cut one or two 
wedges from the 
smaller end as 
shown —W. L. F. 
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Stiff beards wilt 


in this new 


extra-moist lather 


soothes and protects 


W229 eee ou at sok down 
to pat? Want bred al eon for 
fast, smooth, ea shaves? Then ty thi 
cxttemolst lather thac softens the stfexe 
‘whiskers—outber tender skia—and gives & 
‘winning shave every time, 


Stays moist till last whisker’s off 


Reve iphe baidy, gusting bine 
fot a light, bubbly, quick-drying lather— 
but a rich, creamy, extrarmoist lather, Lab 
‘oratory tes show that Lifebuoy Shaving 
Cream lather holds 52% more mestre chan 
‘ordinary lather. It keeps your beard wer all 
through the shave—seaés it soft and limp 
right dowa to the skia line—so the razor 
follows through to give you the smoothest, 
‘cleanest, sickest shave ever, 


Try it—for the best shave ever 


Make your next shave the best ever—lather 
‘with Lifebuoy. Notice the comfort i gives 
You from the fre razor stroke to the last— 
see wha a close shave you ge the firs time 
‘over—feel how smooch and soothed it 
leaves your face — relaxed and refreshed 
fr the rest of the day. 

Gerthe big red tube of Lifebuoy Shaving 
(Cream at your druggis’s today. Or write for 
a five trial tube £0 Lever Brothers Co. 
Dept. Hl, Cambridge, Mass. 


I'VE SAVED 
$515 SINCE 
APRIL 


‘Yes, sir, shining your own shoes saves 
money. With the right kind of polish and 
Droper equipment i's easy «. takes only 
A couple of minutes day. Saves the 
leather and makes shoes wear longer, too. 
‘Use the coupon below to get a De Luxe 
Home Set, consisting of a real bristle 
aes CF eer? Jamb's wool polisher 
fand a big tin of high-grade paste 
he tall value of hisses Se 
offer it to you for only 25¢. Paste poli 
fs best for most shoes, but if you pre- 
fer liquid polish we recommend Bixby’ 
Clip the coupon now and save mone 


2~1-SHINOLA 


‘South Bend, Ind, 


SOUTH BEND LATHE WORKS 
828 E. Madison 51 


-; SHIP LOVERS 
SEEES ShipModel Makers’ club 


Bebambettereeeereety 
a 
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Drawing a pattern gently out of a mold a 


the cope has been rammed up 


Molding Equipment 


for Making Small Castings at Home 


BY JOSEPH 


ings from lead, type metal, alumi 
num, and other nonferrous metals 
can be prepared so easily and at such low 
Cost that there is no reason why the model 
maker or experimenter cannot do his own 
foundry work at home, 
ist of all, of course, you will need 
some sort of box or cabinet to hold your 
‘outfit and a small sand bin, These were 
escribed ina previous article (PSM, 
Oct. '82, p. 93). The molding equipment 
proper consists of the following: 

‘flask or box made of ¥-in. stock as 
shown at Ain the drawings. Fasten gui 
blocks and stays at each end with screws, 
Have one set of these off center so that 
the flask can be closed only one way. Nail 


Ewe. for making small cast~ 


‘CUT AROUND 
THIS LINE 


Ox (S LINED OFF @E- 
FORE CUTTING MAR 


C. GILBERT 


a Y4ein, triangular cleat along the inside 
Joint ig of the cope or top member to 
Tetain the sand 

‘A small scoop of the ten-cent vari 
and a 10-qt, pal full of fine molding sand, 
obtained from a local foundry supply 
store of foundry. If you get it from an 
fron foundry, ask for new, fine bench 
sand. Do not ‘take the black or used kind 
from an iron foundry. On the other hand, 
if the sand is obtained from a brass foun: 
dry, the used kind with one-quarter of 
the’ amount of new sand mixed with 
makes the best sand for molding. Do not 
use French sand from a bronze foundry; 
fet the architectural or red sand. 

Parting sand. A good handful of sea 
coal (erushed charcoal dust) of coarse 


pi 
fi ri 
screws} \*V\) curorr 
‘GUIDES a ths" 
‘ ‘CAUCIOLE BEDDEOIN 
WC 1R0n ize 


facts. HOT COAL Fl 


Torr 
AND UNSCRE! cheeity 

STAYS FROM BOTH! = 
ENDS. AND eae aL pANGE 
REAB JUST BROKEN AWAY 


ARTES CUTTING 


Equipment needed for foundey work at home 
‘Rays sre screwed ont then the Nays are removes 


=I 
BOTTOM AND TOP (moLD BARDS) 


TO SHOW FIRE, 


‘The Mask ix made as 2 unit, and the guides and 
strom bots ea nil the box bas been cut fn 69 
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‘MODEL SHIP SUPPLY CO. 
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"THE CROSLEY RADIO CORPORATION 


~ ee ae 

BIG ‘tite MONEY AHEAD 
Take Orders for Popular Sconce 
Friends Buy it on Sight! 


MAIL, COUPON TODAY 


Lose 


gravel or bank sand may be burnt on the 
stove, cooled, and sifted through a fine 
sieve’ Place it in a discarded stocking and 
tie up both ends. This makes a dusting 
bag for shaking the parting sand on the 
joint surface of a rammed up drag (lower 
Dart of the flask). 

‘A rammer made as shown at B. 

A vent wire, which may be a knitting 
needle of a bicycle spoke. 

Draw nails—a 3-in. damning needle for 
small patterns, and a piece of 4 in. di- 
ameter iron rod 8 in, long, drawn to a 
Jong, sharp point at one end. 

‘A’ rapping bar, This may be of 36 in, 
diameter iron rod 8 in. long. 

‘A swab of the ten-cent kind about 34 
round to brush a little water around 
patterns before rapping to draw them, 


clean joint 
Welore the upper 


wound pattern in the 
‘or fope ie added 


A punch sprue—a piece of brass tubing 
96 oF 34 in, diameter and 6 in. Jong. 

‘A gate cutter. An ordinary old teaspoon 
may do, but the regular molder's heart- 
and-spoon slicker, medium size, is much 
better. 

A sitike. This may be a discarded 12- 
in, ruler. It is used to strike off or scrape 
away surplus butted sand even with the 
top of either the drag or the cope £0 
boards may be rubbed on evenly. 

‘A sand sifter made from the cover of 
‘8 com popper oF something similar, nailed 
toa small box 

‘Two small clamps made from $4 in 
diameter iron, bent at both ends to form 
1-in, “toes.” These should be of a size to 
fit the flask and top and bottom mold 
boards when assembled, but there should 
be a little leeway to allow small wooden 
wedges to be inserted under the toes for 
tightening the grip of the clamps. 

‘Casting equipment. A 3 by 5 in. crucible 
(shown at C) is, as a rule, large enough. 
A 3- of 4in. plumber's iron ladle is de- 
sirable for lead melting. 

One pair of tongs D made of 34 
iron from 44 to 5 ft, long. Also an ordi 
ary small'sove poker 10 skim of 

‘The heats may be taken from a freshly 
made coal or coke fire built in either the 
Kitchen range, a laundry stove, or the 


In on article to follow, Mr. Gilbert will 
tell how to make small castings. 
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you 


can do- "= 


iis SAMPLE 


to Better Gluing 


‘A wonderfl book forthe “Handy Man” 
S0'Pages-—73 Hiostrations. Saves you 
money by showing how 10 repel thy 

that defied ‘ring’ ‘Te ts ‘ 


making your own strong, Waterproof 
Crack, 


{Simodel workerewhoaretmakinge mde! ota.” 
SLi New York, 


Making Cedar 


“Tmade mena 


MAIL THIS COUPON 
Receive Large Trial Package of 
ASCO WATERPROOF GLUE 
-»And Big Free Gluing Guide 


fioteee GLUING GUIDE 


7” 


A new 


EVEREADY 
WALLITE 


WITH AN AUTOMATIC SWITCH 
No Wining NEEDED 


cormene, practical, ieee 
er 
Speiees paaiee att 
Nhat te todo cack light, of aight 
a Sah re 
wa : 
ipeaely fined When ig! Pal the 
Ieee hale Serer 
Soe meen eances 
aii Rrathaceraair kon 


it you forget to turn off the 
Hatonsfiininatton possible toss Ailend 
Ing stores have this new Wallite (it's only 
Sire, wihout ateres).” Alco another 


1.25, See them today! 


EVEREADY 


Wireless-Electrie Light 


NATIONAL CARBON COMPANY, Ive. 
General Offices: New York, N.Y. 
ate of sind Carbon 
Union Carbide ceporaton 
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Desh Ornament 
Predicts Weather 


IE heart, of 
his litle desk 

or table _ba- 
rometer is a violin 
string, which, twist- 
ing and untwisting 
according to the 
dampness of the air, 
tums an indicating 
dial, The materials 
can be obtained for 
1 few cents, 

To make the base, 
screw a piece of 1 
by 4 by 4 in. hard- 
‘wood to a faceplate, 
tum it to diameter, 
and surface it. After turning the molded 
‘edge and the }é-in, center hole, sand the 
piece smooth. 

Remove the base from the faceplate, 
substitute a larger block of wood, and 
recess the front to receive the base shugly. 
Insert the latter bottom side out so that 
it projects about 1/16 in, Hollow it as 
shown and turn the shoulder to take the 
rdboard bottom. Remove and cut the 
‘window” through which the weather in- 
dications are to be read. . 

Make the column from a square piece 
of hardwood, boring it in the lathe with a 
¥é-in, bit. While still on the bit, lash one 
end to the drill chuck with wire, mount 


_gaaces 


oy 


SECTION 
AA 


ete 


NuT HELD 


ese 
ey 


The bate, colems, and cap 
the crnasaestal brackets cot" on 3 Jig saw 


fear of this 


the faceplate with its wooden chuck on 
the tailstock, and force the point of the 
bit into the chuck to steady it, After t 
has been done, the outside of the column 
can be turned.” Tum a cap to fit 

Three brackets, to be set around the 
column at 120-deg. intervals, are laid out 
on cardboard by sketching’ the outline 
through J4-in. squares, Tack the pattern 
and three thicknesses of stock together 
‘with brads and saw out on a jig saw. Sand 
smooth and glue them and the column to 
the base, Finish the case with lacquer, 
enamel, or varnish before installing the 
mechanism. 

Cut a pice of violin string 8 in, long. 
‘Thread one end through the center of a 
heavy cardboard disk, securing it on the 
underside with melted sealing wax. Press 
into the wax a %-in, nut or other weight 
to hold the string straight, Thread the 
‘other end of the string through the column 
and a small hole bored in the cap, where 
it is glued when the disk hangs 1/16 in, 
bolow the inside of the base top. To 
crease the circulation of air in the column, 
drill a small hole in the top near the cap. 

Instead of waiting for the weather to 
change to get the calibrations on the dial, 
soak the inside of a cardboard box with 
water and set it over the barometer for 
2 couple of ours, reweting it gtasonal 

en mark an "'S” on the disk in the 
Soe ef the Sindow Yor cn. How 
stand the gadget on a warm oven, oF in 
bright sunshine if the day is dry and 
warm, and let the dial shift, as far as it 
will, ‘Mark the new point, “F" for fair. 
Midway between put a “U" for unsettled, 
‘These markings can be inked in as elabo- 
rately as desired —Eowrn M. Love, 


FILLING HOLES IN WOOD 

Wutex it is desired to force a plastic 
wood composition or wood putty into a 
hole and let it dry under pressure, put a 
piece of waxed paper between the work 
and the block before clamping. The waxed 
paper not only will peel without dragging 
ut the plastic material, but also will not 
absorb the moisture from the surface, 
causing it to dry too rapidly—C.M.B. 
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FAN WHITTLING STUNTS 
(Continued from poze 7 


bird or a ying fish with wings and tail 
formed as fans. The tails and wines will 
be in reality the same fan, the division being 


attained by, bending one blade each way 
alternately’ instead of forming them as a 
Single spread. This requires a well-soaked 
piece and careful splitting to the notch, 
If more complicated applications of fan 
whittling are desired, Fig. 4 provides an idea 
fan Wings and a tail 
fon the bird, This is my own adaptation 
of the  ball-in-a-caze 
Stunt. The method of 
forming the fans is 
shown in the drawings 


“The little lady. of 
1860 or thereabouts, 
complete as to skirt, 
overskirt, flounces, 
tipetilted hat, and 
bouquet, i likewise of 
‘one piece of wood. 
‘The left-hand photo- 
graph in Fig, 1 shows 
fer before the clea 
ing up process. inci. 
dental to finishing. 1 
‘desired, she might be 
colored with oils. De- 
tails of her construc- 
tion are shown in the 
drawings at G. ‘The 
Important thing to 
member is that fragile 
for unsupported sec~ 
ons ‘should not be 
‘completed until all 
ough cutting has been 
one. ‘Thus the fan in 
the lady's hand should 
be whittled out just before the blades are 
split, Since the grain of the wood runs across 

at care must be exercised that 
fm is not broken olf. 
that the notches for the skirt 
fans be brought as close together as possible 
{in order that they may present an unbroken 
skirt line at each side, Tt must be remem 
bered, however, that bringing them too clos. 
ly together will cause the stem to break off 
when the blades are split, or possibly may 
cause the stem to be split across as the leaves 
fo blades are separated, This fan also difers 
from all previous ones in 
that the blades, when 
brought to place “and 
strung together, are bow 
fed downward and pulled 
in to form the skirt. This 
must be done carefully 
while the piece is. very 
wel 

Similar projects might 
fnclude Christmas tree, 
4 floor lamp,an umbrella, 
fan Indian chief and his 
headdress, a ballet dancer, 

aiian belle, perhaps 
even a Liberty Bell, and 
0.0m. Another fan'pro- 
ject that offers consider 
able fun is the fan in a 
bottle shown in Fig. 3. 
This is produced by tak- 
ing a piece of wood small 
‘enough to enter the bottle 
neck, forming the fan completely, stringing 
it, then folding it just as a lady's fan is folded 


Fig. 3. A double 
fan’ in“ ‘Sotle 


Fi 


4. Bind and 
in one piece 


———————— 


Who else wants 
learn to play.... 


at home without a teacher, in 14 the 
usual time and 4 the usual cost? 


That's a. record’ of which we're might 
pena A record that prove, beter tam any wort 


Sa 
fr ans von on ety te toy 
taromset “Go he noye—and wt am 
ba a panier 
swproreae, Vion Yon sre tid wa to do Thee 
pea a 
yea) 


Fun—Popularity 

Nou pever know 
what rol ines are 
roca arement. 


Tas 


End Pain Quickly 
SLEEP SOUNDLY 


Build this IDEAL-Designed 
Curtiss A-8 M "Now that pain will go ina fw minatn 
‘oop “Al it node te ite Sun's” 
The sore better Thank 
pokes) aya fe oh 


=..|SORE MUSCLES 


—aches, pains 


blood quickly, pat on Sloan's, No rubbing, 
needed—Sloan’s goesrighttothesorespot. 
Pain is killed, muscles relax. You sleep. 
Get a bottle of Sloan's today. Only 35¢. 


Hy 


F 


ii 


and inserting it through the neck into the 
bottle. It is reopened with long wires and 
held until it dries. The second litte fan below | 
i just an added complication, 
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SLOAN’S 


ROY HAN' used by 133 Nations. 


323 S. Douglas Ave. 


ICOCK 


Portumouth, Va. 
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ecrets of Success. 


TORIES THAT WILL HELP YOU GET AHEA 


LAST NIGHT 


came home with great new 


{oget home, You should have geen her face 
when I tld her the Hors had given me 
$25 Increase in salary, 

“It wonderful? the said, uxt wonder 
ful! "Now we ean pay some of thove bills 
that have been worrying ws and even put 
sii in the bank each week. 

"Remember the might we saw that cou 
pon and you decided to take up am Ie S. 
Course? We made a new man of you, Bob, 
We certainly owe a lor tothe International 
Correspondence Schools 


You always going to 
you ing to 
waste your natural your life? 
Or are you going to get 
Don't let another p 
fore you find 
for you. It doesn’t cost you a penny 


tlars, bur that one simple 
the means of changing your entire life. 


Chaat 


=e 


reget: ipa 


ECRETS of Success” iso 
new department inaugurated 
for the purpose of answer- 

ing an ever-growing question: “How 

can I get ahead?” This question is 

‘on the lips of millions of young men 

in this country. It has come from 

men about to enter the business 

‘world and looking for vocations that 

iit them. Tt has come from young 

men who know what they wont, bul 
don't know how t0 gain their ob- 
cto. ison th Uo of mn 

ing their present jobs to supply a 

livelikood, while they wonder how 

to fit themselves for the type of 

‘work they really want to do. 

Eack month this department will 
brint stories of men who rose above 
all obstacles to follow the work 
they believed ‘would bring them 
greatest happiness ond success, In 
these miniature biographies many 
@ young man, secking the inspira- 
tion for his owm hopes, may find 
the way that will lead him to the 
same oal, 


HOW AMERICAN WAR ACE 
BEAT HIS HANDICAPS 
s 
set his goal and gained it read this 
life story of Edie Rickenbacker 
famous American wa ace. I ie tribute 
{o the power of concentration of this man, 
and of his ability to make worth-while ws 
of every minute of his spare time. 
‘The child of poor parents, he launched 
upon his “sparetime™ earece as. little 
boy, selling papers on the streets of Colum- 


bus, Ohio, He served as an apprentice in 
his father's marble cutting shop, and when 


A perfect example of a man who 


his father died, young Eddie Rickenbacker, 
in his spare time, cut the stone for the 
grave, 

‘Two things contrived to change the di- 


rection of his career at that time, One 
was the fact that his delicate health and 
frail body could not endure the dust laden 
air of the stone cutting shop, and the other 
was the budding of a new ‘industry—the 
automobile. Eddie Rickenbacker had the 
vision to see that here was an industry 
that would pay tremendous dividends in 
the future. When his mother, fearing con- 
sumption, took the boy out ‘of the stone 
cutting shop he continued to be the fam- 
ily mainstay, although now he was con- 
centrating on the many problems that con- 
fronted an automobile shop in those day 
‘Things began to happen. Automobiles 
took on a more pleasing aspect to the ey 
The old high-siung monsters were disap- 
pearing. Engincers were hard at work t 
ing to get beyond the old one and two 
unger” engines. (Continued on page 102) 
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wethaf new hot clo retauraneand ant 
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but its the RAINED MAN 


ee | whos hired these days 


\ds_ of untrained, uns 
trades" and masters of none—were taught a bitter lesson by 
the Depression. They saw themselves ousted from their small 
jobs FIRST, while the highly-trained men were kept on. Now, 


Med men—“Jacks-of-all- 


with the country returning to normal, they see them- 


selves still jobless w' 


ile trained men are back at work. 


What's the answer? Get training! Get it N-O-W! There 
is still time to train for a well-paid, interesting trade 
and qualify for one of the many jobs opening up in 


electricity. And 


"be aJack-of-all-Trade¢’ 
thea rades’ 


Dor 


it’s easier than you imagine, too! 


ELECTRICITY 


Shops 
Fit. — 


ig Pay—and o Real Future 
In the New, Aftordepren 
Weld. 


Not tedious book 
Unnecessary theory—but actual work 
RIGHT HERE IN THE COYNE 
SHOPS IN CHICAGO. It makes no 
ference if you have had no experience, 
or if your education is limited. Our 
amazing way of teaching makes it easy 
for you to learn quickly and well. You 
act Hight into building real batteri 
‘winding armatures, operating. rea 
tors, dynamos and’ generators, wiring 
Kouies, doing conduit work, wiring giant 
S, working on ‘big telephone 
teh lectrie refrigerators 
xt model auto and airplane motorn, ete 
In fact, you actually do all the things 
you vill be called upon to do as a mas- 
ier electrician, It is so interes 
comes to you so easily and naturally 
that you are a trained man almost be- 
fore you realize that you have been 
learning. Every phase of the great Elec- 
trical Industry may be learned here to 
fit you for a career in this gigantic Held. 
Stop and think—practically every in- 
dustry today is connected with Electric- 
ity, and you can easily realize that, as a 
Cojne-trained Electrician, you will be in 


Tatars shal of tts Wash ees 


Fou Wort lth"setay tse motels ak 


in 90 Days Through Practical Coyne Training! 


the best position to profit from Prosper- 
ity’s return to America, 


Many Earn Living Expenses — 
We Help Youl 


Don’t let. a shortage of cash keep you 
from coming to Cosne for your Electri- 
cal trainings We maintain an nctive do: 
partment especially to help you find 
Fpare-time employment. “Many. Coyne 
sladents earn all Or part of thelr living 
expenses while here, Well help you, too. 
Etermine RIGHT NOW to ge ralning 
and make a success of life. NOW te the 
me—wel gindly help you—send the 
Coupon TODAY! 


Get This FREE BOOK of FACTS 


ined mens Tei ors 
Fistineting than fetion™and Ie crammed. 
{helling facta that PROVE. you ar 

Coyne traltin Seat ns thoomande of the 
iene ie you want to make, Yourself 
Ind fort oto “tred sand or thie bg book UGH 
NOW. aia the Coupon TODAYT 
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500 S.Paulina St. vepy, 82.73 Che Dep 


HEC. Lewis, President, 
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OENe Biccirieal Sahoot, Depteo 
00'S: Paalina Se. Chicago, 


Dear Br. Lewis 


‘Send me sour bi 


training withost any sbitestion to, ter ad explain more fally why Trained Ben 


Sis better off now that Depreseon 


ering’ end 
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POLICIES 


Expert Accountant 
‘The Profession that Pays 
The damand for led ements mae who 


«+. make this 
SELF-Revealing Analysis 


ow you ent 


fan develgp ALL mental facuses at same ine 
1 eld proved’ elon system es pdnios and 
stole’ ote, busines leader ad statemen” ii 
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Secrets of Success | 


HOW AMERICAN WAR ACE 
BEAT HIS HANDICAPS 


(Continued from page 100) 


Rickenbacker was growing up in a chang- 
ing world of automobiles and he charged 
into the expanding industry with char- 
acteristic vigor. His days were consumed 
in work that brought out the best in 
his head and hands. But his nights were 
free—and this spare time he devoted 
to the study of engineering principles, At 
twenty he had the title of experimental 
engineer. 

The next six years were devoted to 
gathering an ever widening experience in 
the automobile world. He started out as 
«racing driver and won many national and 
international trophies. He went out to sell 
cars—and did. With the practical know!- 
edge thus gained, he called upon his in- 
ventive talents and became the designer 
and manufacturer of a low priced 

Then came the War. Eaktie 
backer accompanied General Per 
France as a member of his automotive 
staff, but at his own request was soon 
transferred to the Air Service. He was a 
member of the famous 94th Aero Pursuit 
Squadron and finished the War with 
twenty-six, victories—the finest recon! of 

in aviator. Today he is 
© of sales for the Fokker 
, General Motors 


wnit. 
In the story of this man, one thing is 


evident, It could be almost any one’s 
story—that is, the story of any one with 
a definite goal and definite determination 
to reach that goal, Essentially it is the 
story of a man who was willing to con- 
centrate every effort, every spare minute 
to gain his goal. 


WILLIAM RILY COPPAGE 
USED HIS SPARE TIME | 


Ut he was cighicen years old 
liam il mage had never 
been further from Lebanon June: 
tion, Kentucky, than Tallapoosa, Georgia. | 
Today Rily is one of the best “known 
names in the construction game. 

‘As a youngster, Coppage could read and 
write and figure a bit, but his main asset 
‘was his broad, strong back, That six foot 
fone frame of his was “rarin’” to go. His 


at camp fires in timber or swamp edge— 
and worked. Muscle was all that Rily got 
‘out of that life. He grew discontented. He 
wanted something more. 

His next job was an apprenticeship with 
a Philadelphia bridge company, and here 
be found his life's work. Thereafter he fol- 
lowed steel. ‘The trail led to field jobs for 
railroads, bridge and ship builders and 
general contractors all over the country 
He could handle men, as his various em- 
ployers soon (Continued on page 103) 
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WILLIAM RILY COPPAGE 
USED HIS SPARE TIME 


(Continued from page 102) 


found out. At forty, Rily found himself an 
assistant foreman, "This was the critical 
point, the point beyond which most men 
never go, “Well,” Rily reflected, 
take orders okay’ but if I'm ever going to 
fet anywhere, F've got to leam to give 

‘The larger the construction, the more 
important become the tiniest fractions. 
At forty, Rily began to study mathematics. 
He studied at school, in boarding houses, 
on trains, and in hours when the other 
members of the gang were sleeping. Later, 
he studied advance constructions methods, 
He is studying yet 

‘That preparation brought its rewards, 
though Rily never dreamed how high it 
was to lead him. Up the ladder he went. 
Foreman, assistant superintendent, supe 
intendent, general superintendent of some 
of the greatest construction jobs. Such is 
his record for the last twenty years. 

He was foreman in the building of the 
Manhattan Bridge over the East River, 

rk City, and he superintended 

if of an elevated railroad line 
to go under that bridge. He bossed the 
erection of the famous Grand Central Pal- 
ace in New York. Now, at sat, he has 
just completed his biggest job as super- 
{ntendent in charge of the fastallaion of 
work and anchorage on the George 
fashington Bridge—world’s largest. sus- 
pension bridge—spanning the Hudson at 
180th Street, New York City. 

William Rily Coppage had no “breaks.” 
He worked as hard as a man could, and he 
studied even harder, for his goal, 


Cash Prizes 


Awarded For All True Success 
Stories Accepted and Printed 


will be judged on the 
is of the case and cir- 
cumstances involved. Only stories in 
which the author's success, of that of 
ome one known to the author, has been 
gained by some method of educational 
guidance, fitness for the job, or appli- 
ation to the work will be considered. 
‘We are not looking for the “get-rich- 
auick” type of story, 

‘Manuscripts must be confined to 500 
words or less, They must be true and, 
if accepted, authors must be prepared 
to give us signed statements to the ef- 
fect that they are true, Manuscripts 
submitted and printed become the 
Property of this magazine, and we are 
not responsible for the return of re- 
jected stories unless postage is pro- 
Vided for this purpose. Address con- 
tributions to Success Story Depart- 
ment, Popular Science Monthly, 381 
4th Avenue, New York City. 
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CUT-OUT PUZZLE HAS TRICKY SOLUTION 


UAL cut-out, puzzle with a 
“catch” init may be made from 
cigar-box material as shown in the draw- 
ings. above. 

“The problem is to form an equilateral 
triangle in a square box or frame 
using five pieces of the shapes indicat 
‘The solution depends upon the fact that 
the triangle is formed by the space left 
when the pieces are correctly assembled. 
Anyone with an instinct for solving pur- 
ales is likely to suspect this trick, but 
even then it is rather troublesome to 
‘assemble the pieces 

Either a frame should be made to hold 
the pieces, ora box. An easy way to make 
a bor with a sliding cover is illustrated 
The base £ is 5 in. square; frame D 
made of strips 34 in, wide glued to 
frame C consists of three strips 14 in 
wide glued to D; and frame B is’ made 
of strips 4 in. wide. ‘The sli 


> 


cover 4 is 4}4 by 4¥4 in. and the strip 
glued to the top is 14 by 4'in, The inside 
bottom of the box may be printed white 
oF some other color, and the outside parts 
sandpapered, stained, and waxed. 

Five triangles are’ cut out of ‘material 
the same thickness or slightly thinner than 
that of frame D. The diagram shows how 
they are laid out. Draw a 4-in, 
accurately on cariboard, The equilateral 
triangle CED is erected on the base. 
‘Through points Band the line BY is 
drawn. AP is found by prolonging BY to 
F. CH equals AF, Line AK is. drawn 
from points A and H. ‘This makes the 
triangles 2 and J right angled. It is a lit- 
tle more confusing to assemble the parts 
if they are so, AG is drawn to the middle 
point of BD. 

ing 1, 2, 3, 4, and 5 as templates, 
cut out the wood ‘parts and sandpaper, 
stain, and wax them—AnrHur L. SMITH, 


NOVELTIES MADE FROM PHONOGRAPH RECORDS 


Oxo phonograph 
records can be con 
Yerted. easily into 
ovel wall pockets, 
card trays,” paper 
lip. holders, "and 
small receptacles for 
various purpose 

Place the record 
a large pan of boil- 
ing hot. water and 
let it soak for a few 
seconds. Tt will be- 
come soft and lim- 
ber enough to. be 
shaped. with the 
hands. The shaping must be done immedi- 
ately upon removing the record from the 


Phonograph records modeled into odd shapes 


water, and it will be 
necessary to immerse 
it several times dur- 
ing the process to 
keep it sufficiently 
soft and pliabl 

After the record 
hhas been shaped, it 
may be decorated to 
suit the fancy, but 
it is best. to leave 
the label frankly in 
the center and apply 
any ornamentation 
around the edges. 
Not all records will 
respond to this treatment, but the major- 
ity can be softened—Pavt. Hapuey. 
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SPOT CROOKS BY ~~ 
THEIR EARS 


Continued from pase 17, 


However, a detailed comparison of the ear 
‘on the unknown corpse with Foster's ear, 
a3 shown in rogues’ gallery side views, 
Proved the dead man was not the wanted 
angster and the hunt for him continued, 

"AL various times, such comparisons have 
played a part in solving crimes and sporadic 
Investigations of the ear as a means of identi~ 
fication have been carried on. indifferent 
parts of the world by criminologists. But, 
fo one had thoroughly explored. the pos 
bilities of the subject until Dr, Kilmer began 
his decade-long research. And, the most sen- 
sational phase of his work remains yet to be 
described! 

‘A litte more than a year ago, be was 
running over pictures in’ a. rogue.’ fallery 
when he ‘was struck bya surprising thing: 
the large number of protruding fap ear 
‘Taking out a pencil, he tallied up the num- 
ber "G1 ay ad close ear with tl 
marks on a sheet of paper. The flap ears 
eached such an unexpected otal that he 
talled the fact to the attention of an officer, 

“Hlow do you know there aren't ust 3s 
many’ flap ears among honest people?” was 
Is: comeback. 

That's just what 1 intend 


10 DO this, the doctor obtained permis 

sion to go over hundreds of passport and 
other, Identification photos of men wel: 
Known for character and honesty, He se- 
fected approximately the sime number of 
honest "pictures. as there’ were criminals 
represented in the rogues’ gallery, When 
he finished his flap ear census, he added 
up the totals and found that twenty-three 
percent of the honest persons had such ear, 
While among criminals of all. clases. the 
Average was forty-four percent, a ratio of 
practically two to one! 

‘Striking as this fact was, it, was infinitely 
Jess amazing than the result of the mext step 
in his investigation 

Going back to be 


ddquarters, he again went 
over the the known, hardened 
criminals, them into roups accord 
fig’ tothe crimes for which they had been 
tentenced, ‘Then, he worked out the per- 
fentage Of flap ‘ears among auto thieves, 
stick-up men, burglars, Jewelry thieves, Kids 


papers, forgers andl swindler. 
Neafly. siaty-four percent of the auto 
thieves had flap ears; more than fifty 


percent of the stick-up men; approximately 
Foreeght percent of the burglars and more 
than forty-Ave percent of the jewelry thiew 
At the bottom of the list were the forgers, 
with “about. twenty-five percent, and. the 
Swindlers, with only. sixteen percent 

‘Why. do people have flap ears and why 
fg the thiet more likely to have therm than 
the swindler or the forger? 


JR. KILMER has a theory growing out of 
‘of medical. practice during 
wed. bables in’ the tenements 
and. babies in the bomes of millionaires 
Children given the least attention, he noted, 
‘were most likely to develop protruding ears 
Because they oftenest slept On them while 
folded. over 
almost invariably shows they. 
heglected in childhood. There 
link, Dr. 
flap ears. The same en 
the former produces. the latter. 
During the nest few years, Dr. Kilmer 
intends to carry his unique researches still 
further, ‘The results will be watched. with 
keen interest by officals all over the country. 
One of the next important steps in criminology 
may be the application of the findings of this 
doctor to the science of catching crooks, 
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STARTLING STUNTS WITH TOY PLANES 


Continued 


Mission? Yes. But it ie more. Here you 
have the ultimate in thrill-making for the 
talkies. Tt is not trickery, however, for by 
this means the cameraman records scencs 
Impossible to film out doors because of great 
danger to the actors. A couple of days later, 
Tsat in 2 tiny projection room viewing the 
“rushes.” On the screen flashed scenes show- 
ing the large ship of which the miniature was 
‘2 counterpart, roll slowly up to a hangar. 
Passengers. disembarked, laughing at ear 
death in the air, Those scenes were made 
with a large ple having an eighty-foot 
‘wingspread, 

Then I saw other scenes of the miniature, 
including one showing only the three engines 
and the main body of the ship as it passed 
Overhead. It gave a distinct ilusion of size, 
yet the picture filling the screen was made 
with the little plane whose operation I have 
described. 

To film these scenes, including the super- 
thriller of a plane hurtling down through the 
sky to crash through a hangar root, Fulton 
‘moves his camera very close to the “airport.” 
For added realism he places in the foreground 
fa tiny hangar, possibly an_airway beacon, 
‘and tiny wooden figures. Then the “pilot,” 
rolling the stick and pulling a. rope, guides 
the litte ship quickly downward and sends 
‘t- unerringly’ through the roof, 


LECTRICITY and powder blow up the 
‘iny plane as it touches the hangar, At 
that instant, a circuit is closed and three 
‘quibbs” explode, releasing three wires run- 
ning to the two wings and the tail, These, 
Jn turn, release the fifteen wires c 
plane, leaving the ship free to fall a 
through the paper roof. At the same time 
bomb is set off. This ignites fuses of three 
different lengths. Number one is c 
with the main gas tank, a tiny zine 
partly filed with half-pint of gasoline. Five 
Seconds later the second fuse explodes with 
the tank hidden in the center section, And 
five seconds later the Jongest fuse burns to 
the end and up goes the wing tank in a 
Durst of flame and débris, 

Burning gasoline scatters its ery tral 
across the hangar and for a minute or longer, 
the camera, running very fast in order (0 
accentuate ‘the explosions, blinks at this 
devastating crash. 

‘Some of these scenes are recorded a¢ 
though the stun were blazing down on the 
desert. Then it becomes necesary to put in 
the backsround, ‘shot several days before, 
Meantime, to ‘make sure no extraneous 
scenery moves in to spoil the effect, these 
miniature shots are made with all the apy 
paratus—camers, planes,» properties—sur- 
rounded by a heavy, black curtain, 
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selected those that would provide the best 
backgrounds, action on the sound. stage 
started. Azain I sat behind his camera one 
get ght to view the "processing? a8 it 

Tn the foreground were his camera and an 
airplane in whose open cockpits the players 
St. His camera pointed through the wings 
past the actors directly at the screen. "This 
Consists of a single piece of sand-blasted plate 
lass at the opposite end of the room, some 
‘oo feet distant. Sun arcs cast their brilliant 
rays on the plane and principals, but the 
‘camera-side of the screen remains dark, for 
the clouds and mountains were to become 
ppart of this close-up and any stray light would 


Rave’ washed them out. « 
AGAIN we were ready for action, A buee 
er rand. 
“We're in 'sinc’” Fulton said to John Ford, 
the director 
“Okey,” Ford replied, “Start the wind 
‘machines. Move that mike in closer,” All 


Quiet. Shoot.” | 
‘The picture appeared on the screen. One | 
actor dimbed out of the forward cockpit. 

The plane swayed on its cable as a carpenter 
pulled the right wing down, And the camera 
recorded the double scene, exposing each 
frame at the precise Instant ‘the projector 
exposed a frame of clouds on the screen. 
‘And there we had a conflict over the Sierras, 

ia te order 0 a a 
itera few minutes the plane's position 
was shifted.” Now it pointed directly at 
the screen, the camera located a few feet 
behind its’ tail. “A few preliminary ‘scenes 
‘were run off on the screen, They revealed, 
from the cockpit through the wings, people 
running and buildings ‘coming up. to. meet 
the ship as it dove and rolled around in the 

ai. ‘But the comedy’ had not been filmed. 
‘The’ plane was moved into. position’ to 
lank out "the ship shown ‘on the screen. 
Now all we could see were the changing sizes 
of scurrying figures, the shifting pattern, of 
fields and hangars, "We were ready to dive 
again at that airport, safe on the floor of 
nd 


ic landing with a plane that had been 
mes under absolute control, Three 
cameras later told the story. 


‘HESE ships can be made to. fly with 
oken wings, Tost allerons, ripping fabric, 

Jn fact, any condition desired can be repr 

duced ty these puppets and made to appear 

3 thrilling as though it actually had happened 
wo miles above the earth. But they're not 
akes.” They are necessary. methods of 
achieving effets without endangering the ives 
‘of actors, pilots, and technical crews. 

The scrpt called for a pilot to. fy his 
biplane ‘after ‘the entire lower right ‘wing 
hhad been torn aveay io the air. He could not 
avoid crashing, ‘possibly with death as 
reward. So before the ground glass, they 
‘went to record the air scenes. Now for the 
crash 

At'a nearby airport studio, carpenters con- 
structed a framework forty feet high. At 
fone end they built a short runway, tilted at 
ih angle. With block and tackle they hoisted 


ee ee 


in place a dummy plane, constructed at little 
cost, Then, with cameras pointed at a chalk 


tripped a. latch, the plane sik 
‘wooden planks and kerplopped at the ap- 
pointed place, faithful within a foot in keep- 
{ng its appointed rendezvous with celluloid 
ad the movie audiences 

‘Yes, the puppet planes provide the talkies’ 
ereatest air” thrills 
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FIGHTING THE SEA 
FOR WRECKED SHIPS 
(Continued from page $5) 


cut through the bulkheads with the then 
Bewly invented oxy-electic torch 

‘This torch. differed from the ordinary 
electric torch in that the arc bummed in a 
powerful jet of oxygen, supplied from cylin. 
Hers. ‘The terrific heat caused by the current 
produced a protecting bubble of steam around 
the flame; from the glare of which, even in 
the thick muddy darkness, they were com 
paelled to protect their eyes. ‘The torch worked 
perfectly—cutting steel plating, half an inch 
thick and buried under ey water, like wax. 

‘After holes had been cut through the bulk- 
heads, twenty-one giant legs, built of thirty 
foot steel girders, were erected on the side 
‘of the ship. Beside the next pier were sunk 
‘twenty-one great concrete blocks. ‘Then steel 
rigging was strung from the legs to tackle 
‘on the blocks and to. twenty-one steam 
Winches, "For a week they tugged away 
slowly. Pumps eapable of handling more than 
‘a million gallons an hour began throwing 
‘Out water, “Finally the St, Paul floated. 

‘The most southerly base of the Black Horse 
fleet on the Pacific coast is at, Sun Pedro, 
Calif, ‘But from there was quickly sent the 
crack salvage ship Peacock, to the aid of the 
5. 8. Sterlmaker, grounded, on the rocks off 
Nvokualia Island, 700 miles south ‘of the 
Equator. 


to berremoved from her dangerous position 
fn ‘the rocks before she could be repaired. 
Fompin the, Water fm her boy with a 
battery “of submerged” pumps, and. taking 
Advantage, of the lft of the tie, she. was 
worked lear of the ‘eel Stl’ pumping, 
Taio he fv of water shroud twenty 
even gaping holes in her side, the damage 
ship ‘wae towed 700 miles north to the calm 
harbor of Pago-Pago, Samoa 

“There, three divers irom the, Peacock 
reatured the holey applied. wooden forms 
Contracted on the tala, hip to thee 
Specifieations and tamped in. these” forms 
‘With concrete lowered in canvas bass. After 
Sverbauling the engines, the Seeelmaker was 
fuviented by salvage oicers under her-own 
fam, toa dry dock in New Vark. In make 
inthe return tp to this rescue, the Peacock 
it ald 9727 mer=the Tong salvage 
trip on record. 

asonaly comes that most romantic 

task of ally the reaching down the sea for 
Sunken treasure. Only ast fall the Peacock 
fired in the beginning of what tured out 
{i be one of the most sucessful tease hunts 
tempted in American waters. 


ITH nearly $200,000 in gold and silver 
bullion and United States coin locked 
in her strong room, the S. S. Colombia leit 
Mazatlan, Mexico, bound on the last lap. of 
hher regular voyage from New. York to San 
Francisco, Wrecked in a gale during the 
early morning hours of September 13th, she 
settled on a reef off Point Tosca, buried 
‘almost to the base of her funnel in the swells, 
‘When the salvage ship arrived, two days 
Inter Iwas found thatthe strong room wat 
submerged and in order to reach the gol 
the room would have to be blasted with 
dynamite of opened with torches, 

"For a week, seas and wind frustrated their 
plans, ‘Then,"in the face of an impending 
fale, and without again having, chance. to 

itd the fast-breaking hulk, the salvors 
‘were compelled to return, empty-handed, to 
San Pedro. 

‘After a hasty telephone conversation with 
the main offices in New York, it was decided 
that the S. S. Homer, once a ship carrying 
passengers to the (Continued on page 108 
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How ory have you wanted to know about the won- 
derful discoveries in science that have so changed the world we 


live in. 


+ + + the origin of the earth! 


the secret of radium .. . the romance of the atom 


Or you may have wanted to know why glass is transparent 
+ how fireflies produce light . . . why the grass is green ... « 
if radio waves move in a straight line? 

All of these questions, and hundreds of others, have now been 
answered, for the first time, in one book— THe Pocket GuipE 


To SCIENCE. 


‘All that you probably will ever want to know about science 


is told in this one book that wi 


a library table. 


fit in your pocket or grace 


‘The curiosity-satisfying facts about the world 


we live in are made instantly available to you in simple question- 
and-answer form in Tue Pocker Guwe 70 Science. 


Your Name in Gold 
--on This Wonderful Book 


Subscription to POPULAR SCIENCE 
Monrity. 

The Pocket Guwe gives you all 
the information up to right now— 
Porvtar Sctexce Monraty will 
give you all the iny 
esting and new 
science, 

In every issue of Popurar 
Sctexce Mowtuty are a dozen or 
more important articles that ex- 
plain and picture the most fascnat- 
ing and significant new devel 
ments, discoveries, and undertak- 
ings in exploration, in engineering, 

health, in electricity, 
in medicine, and it 
‘every branch of 


A Few of the Hundreds of 
Questions Answered in the 
POCKET GUIDE TO SCIENCE 


hat The tary se made of? 
se the cath ates? 


And there are also, in every issue, 
a hundred or more articles describ 
ing the important new inventions in 
every branch of mechanical activ- 
ity—page after page filled with 
photographs and descriptions that 
show you how you can save money 
in the shop, around your car, in 
Your store, office and home, 

But all this is only part of the con- 
tents of one issue of the amazing 
Porviar Sctence Montmty. It takes 
‘over 300 articles and pictures every 
month to tell the readers of PorvLaR 
‘Science Montitty all that has hap- 
pened in the scientific, radio, mechani- 
cal and automotive fields. 


Your Name in Gold 


We will stamp your name 

jn 22-carat gold on the cover 

Pocker Guioe 10 

cat mo extra. cost to 

‘you if, you use the coupon 
telow immediately. 

You are offered a 14 
months! subscription to 
Poruran  ScrencE 
‘Mowritky (regular price if 

ought by the month 
would be $2.10) with 
‘Tue Pocker Guiwe 
to Scmcr—all for 
$1.95, plus the few 
cents? postage, 
you are already a 
Subscriber to Poru- 
LAR Scrence 
MontatLy we will 
be glad to extend 
your subscription 


A Marvelous Bird | 
is the PELICAN 


piscivorous ~ 
natatorial ~ with a 
distensible gular pouch. 
At least, thot’ what its in some diction- 
rien, Controt! theta words which require 
ferther search, wasting precious minutes, 
with this cleor, usable end. cuthoritative 
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FIGHTING THE SEA | 
FOR WRECKED SHIPS | 

(Continued from page ror) | 


‘Yukon gold fields, should be fueled and pro- 
visioned for a month's siege. The Homer 
was choren because of ber’ side batches 
Through which divers could descend con- | 
veniently to their work. Captain John John | 
son was sent from Norfolk, Virginia, to direct | 
the operations. 

‘When the Homer reached Point Tosca, | 
October 9th, ‘nothing was visible of the 
Colombia but the tips of two of her cargo 
booms. A hundred-mile hurricane had 
smashed the doomed ship to the bottom! 

Groping through the mass of groaning 
wreckage, fifty feet down, divers Groves and 
Lahti found bulkheads and beams scrambled 
‘together, stel hall plating tora and crumbled 
Tike paper. The stern of the Colombia had | 
been’ drawn 200. feet from the amidships 
section; the vessel, originally 400 feet long, 
and. having a forty-foot beam, now lay 
eattered over an area 1,200 feet long and 
1,000 feet wide! 

Day by day, in constant danger of being 
‘crushed or of ‘having their bose or lifeline 
fouled by breaking plates and beams, the 
divers searched the debris. Soon they located 
‘what had once been the strong room—door 
‘missing, sides broken open, the treasure gone! 
Cutting their way with torches and small 
charges of dynamite, they finally came upon 
the gold. | 


IRVING bars of bullion, each weighing 
from seventy-five £0 ninety. pounds, from | 
the debris, and sending them up in specially | 


By the end of Noverber more than ney 
seven percent of the bullion and ninety per 
tent of the coins were in the hands of the 
Underwriters who had paid the Joss 

Expending ‘thousands of dollars, risking 
milions of dollars’ worth of equipment, and 
even lives, on a single venture, the salvage 
‘company renerally gets. nothing if it docs 
hot “bring home the goods.” If salvors spend | 
weeks trying (o raise a ship, and then bring | 
Up nothing, the company’ Bets not a cent 
of pay 

TEthey succeed they are paid an amount 
depending upon these factors: (1) the dangers | 
from which the property is saved; (2) danger 
to salvar; (5) aloe of property salveds 
(G) value’ of property 7 salvors; 
(5) labor, time, skill, expended by salvors 
(6) risk rim by ealvors of not saving property 
and consequently not being paid 

‘Despite the strength of modern ships, the 
well-ighted shores, and radio warnings, the 
falvor has still about fifteen million dollars’ 
‘worth of ships and cargoes to save and salvage 
rom the sea each normal year. 


To RECEIVE ATTENTION, 
every inquiry relating to articles published 
in Porvtan Screxce MoxTHLy must be | 
accompanied by a self-addressed, stamped | 
envelope. It is important that the ques- 
tions be brief ond to the point. Mention 
the article, the poge, and the issue of the 
schich reference is being made. | 
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NEW TOOL SPRAYS 
MOLTEN METAL 
(Continued from page 29) 

in weight or balance. Inspection of many of 


‘ater the terrific ofdeal of firing and 
showed that ‘the 


it was necessary to provide means for reach 
ing all kinds of surfaces as well as all kinds 
‘of materials. ‘Special nozzles that’ could be 
attached to standard spraying guns were de- 
vised to reach inaccessible areas. With a ro- | 
{ating nozzle, for example, the interiors of 
castings, pipes, cylinders, or vessels having | 
‘small orifices, cam be coated. Coatings may | 
| be applied to the inside of a pipe, only an 
inch in diameter, up to twenty leet in length. 
‘Conceived originally as a method of pro- 
ion and steel from atmospheric cor 
my industrial requirements 00m. vastly 
vdened the applications of metal spraying, | 


URNACE and grate bars, coated with alu~ | 
Theat treated to produce ferro- 

aluminum ‘oxide, have proven 300 to 400 
times as durable as untreated bars. Mandrels 
for bottle-making machines, made of the 
best steel available, generally give only one- 
Tall to four hours’ service, ‘Sprayed with 
aluminum and heat treated, these mandrels 
have given up to seven weeks’ service 

‘As sprayed metal does not affect the temper 
cof the chemical nature of the surface upon 
which it is applied, it has been used as a 
protective covering ‘where other plating pro- 
estes could not have been used. During t 
World War the light shrapnel helmets. and 
the seabbards and sword blades of the German 
officers were coated with zine $0 they would 
‘hot glisten in the sun. Coatings of lead have 
‘been applied to the interior of submarine bat- 
tery rooms, to guard against acid fumes. 

Sprayed metal is now used to replace me- | 
chanically worn material, to increase dimen. 
sions or weight, to alter shapes and repair 

and to develop decorative 


ing the super-beater tubes of the 


Bremen abd the Evropa, securing the cable 
joints of the Hudson River bridge {rom fail- 
ure by corrosion, creat 


some of the in- 


few York's Empice 
>this ‘comparatively young 
sss" has gained a place among | 
‘of the modern world 


FIND MANY METALS IN 
THE HUMAN BODY 


You bave 


Iver in your tonsil, titanium 
‘and zine in your liver, while 
traces of copper, chromium, and tin are scat- 

red throughout your body. Minute quan 
ties of these metallic elements, shown by 
ent. chemical and spectrographic tests 10 
be present in the form of salts or other com- 
pounds in all normal men and women, offer 
2 mystery to medical science, according to 
the American Medical Asociation 

‘A generation ago, physiolorists dismissed 
any such small “traces” of elements af accl- 
ental and of no particular significance, Tt 
is now believed, however, that they may be 
‘sential to humal health and growth, despite 
the fact that their function is still unknown. 
Latest tests upon plants sbow that growing 
wheat and barley ‘perish when zinc is kept 
from them, and sunflowers raised under sii- 
Jar circumstances fail to produce seed. Ex- 
perimenters are now eagerly investiating the 


pouibility that animale and human beines | 
may be equally dependent upon “traces” of | 
the metallic elements recently. discovered in 

their bodies. If so, these elements may become 
recognized as important factors in human diet. 
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«+. and this is pitiful! 


CANCER may, in many cases, be 

‘caught in the early stages. 
It is pitifully true that people in gen- 
‘eral do not know this. 

‘The purpose of our organization 
is to disseminate this knowledge and 
also to do what we can for the suf- 
ferers from cancer in its later stages. 

We have helped many, but even 
more are in need of hel 


‘We cannot continue our work un- 
Jess you come to our resene. 

Will you send for our package 
labels and use them not only on 
‘Christmas packuges but also on 
yur packages? They cost one 


We shall be most grateful. 


NEW YORK CITY CANCER 
COMMITTEE, 
‘American Society far the Cantral af Cancer 


34 East 75th Street, New York 
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TINY MOTOR TO FILL AIR WITH FLIVVERS 
(Continued from page 47) 


planes and boats. One of his tiny power- 
plats, with 2 bore and stroke of only an 
Tach and a quarter, has flown a huge model 
Blane with a wing span of a dozen feet. Tn 
Ei, scores of diferent ‘desiens have been 
‘worked out by Wall im his lnboratory. e- 
Eeatly, he brought out a. remarkably” light 
fne-horsepower motor that weighs complete 
fnly'a Bile more than seven pounds 

‘Many of the parts on such a pyemy motor, 
such a8 the magneto coll, would be no larger 
fn 1 three-horsepower engine than on the 
tne-horsepower one, So, a larger moter, de= 
Tivering enough power to fly a soaring plane, 
should weigh hardly more than ten pounds: 
Complete with its Uhre-foot special peopailer 
fand its litle one-gallon aluminum fuel tank, 
it'should be developed so a5 to add to the 
weight of the plane at most ho more than 
TWrenty-five pounds. 

Without altering the design of preseat-day 
searing. ships to any great extent, such a 
Pyzmy powerplant could be installed in the 
Dow of the streamlined fuselage, Tt would 
amwer the question: How small can. the 
motor be? It might even be made detachable, 
with the pilot's seat sliding forward. afew 
inches to fompensate for the change of the 
center of gravity when the engine was Te= 
moved for a soaring Sight. 


HIS miniature motor, which you prob- 

ably could slip in a briefcase, would 
beep the plane in level ight and allow it 
toclimb, But probably it would be too small 
{to enable a takeott from a flat field. The 
first battle in getting a plane into the air is 
overcoming the friction of running along the 
round and accelerating the machine from a 
Stands to lying That requires much 
more than mere Aying power, Just as. in 
Starting an automobile you have to go into 
low ear, applying the full strength ‘of the 
‘engine, to get the car in motion. 

“The Wright brothers rigged up a falling 
weight catapult to shoot their underpowered 
biplane down a greased rail and aid the 
engine to get up fying speed. A simple spring 
fatapult, which the operator could wind up 
And. then “release from the cockpit of his 
machine, could easily be devised to give the 
plane with the midget motor its faltial im- 
petus and avoid straining the little engine 


effective fying speed, about thir 
fan hour, the miniature powerplant. should 
have no'trouble in keeping it from slowing 
down in the alr. In the event of a forced 
landing, a downhill takeoff, with gravity 
aiding in getting up speed, could be made 
froma large field. 


FTER a takeoff, the wide-winged sail 

plane would climb slowly into the sky 
tunder its own power. It could continue to 
fly under its own power, or the little engine 
‘could be shut off and the machine ride the 
sing air currents. When it began to. lose 
altitude, the motor could be “kicked on” and 
tused to ly over to the next column of rising 
alr where soaring would be resumed. 

‘On at least one occasion, a heavy motored 
monoplane soared for hours with the engine 
‘cut off. Over a crescent-shaped ridge of hills 
fon the edge of the Sahara Desert, a number 
of years ago, a French army pilot, Lieut. 
‘Thoret, felt his Hanriot training plane being 
Iifted by upeurrents deflected from the ridse 

‘rising from the bot sands below, He cut 
of his engine and soared back and forth 
along the ridge for nearly seven hours. 

‘AS the weight added to a modern soaring 
ship by a three-horsepower motor would be 
Title, such a craft should soar in practically 
the same upcurrents as will keep 2 motorless 
craft of the sime size afloat. A trip [rom 
San Francisco to Los Angeles, down the 


Pacific coast, such as W, H. Bowlus proposes 
‘to make in is salplane, could be accomplished 
easily by a soaring ship with a midget motor 
to carry it across areas of “dead air” among 
the mountain ridges, 
running its, seven- 
ime, covered nearly 
seven miles on a gallon of gasoline, 
A-craft, with a three-horsepower motor oper- 
ating only part of the time, should make as 
‘much as 200 miles on a gallon of fuel. 
"To reduce resistance during soaring, a fold- 
ing ‘propeller, which mechanical dificuties 
vould make impossible on a larger power- 
plat, could ‘be fitted. tothe baby engin, 
ie litle foot-and-a-bal-tong blades. could 
be hinged at the hub and have springs behind 
them to push them forward as soon as the 
motor stopped, and centrifugal force no 
longer held them out. The two blades meet 
Jing in front like the hands of a high-diver 
‘would reduce alr resistance toa minimum, 


THEN the motor began turing again, 
eal force would pl the Blades 
Tormal postion snd bold them 
theres Such a, scheme of eliminating. the 
Tesltance of a “dead” propeller during 40ar- 
ing Might probably ‘would be: simple than 
having the Bades of varlible pitch 80 they 
‘ould be tarned straight ahead ke two knives 
sen they were not revo 

in the carly days of aviation, a disigible 
war fown. in Germany” with a propeller 
Formed by two sripn of limp canvas attached 
torn central hub and having lead. weights 
Mt the outer ends, "When the motor’ beran 
turning, centrifugal “fore acting on the 
‘welsh, stiflened out the canvas blades, Of 
Course, such screws wert Ineficieot, ‘But the 
Prince that Made them ‘work a all, will 
make’ posible folding propeller, to. reduce 
resistance on small plans, 

‘Other than ‘the ones mentioned, few ine 
ovations and changes would be necesary 10 
fps sarin ip with a et paket” oe 
Foe. ‘The ordiniryone-wheel inning gear 
Xt the bottom of the streamlined faage 
Could be retained as mouating the motor at 
the top of the nose of the fusclage would 
five the propeller more than the foot and 
Shall ceteance needed to keep Ht from hite 
inthe ground 


'HILE the top speed of such a craft 
would be not much more than 38 miles 
fan hott, landings could be made at such a 
‘drifting pace that, in an emergency, the 
chine might be set down on a housetop with 
little danger. Like a sailboat with a small 


ernoons, several houre of aky-ertising. at 
tle cont” An loteresting competition would 
te to see who could make the most miles on 
2S sallon of gasoline, testing the skill of the 
Filot in aking advantage of every chance to 
far with the engine cut off 

‘n"ocean liner plows, through the, water 
at high speeds deiven. by turbines aving 
hourande of horsepower, while a tanal boat 
pl slowly policy hn ore, One 
ExChigh speed and power, and pays for Its 
the oer eave owl, ut at nu 
of expente, Simiary-an ordinary plane, Wi 
its encess power, maes high speeds and quick 
limbs, ASomallest motor” ship, whe nevet 
Staining great speeds, would. cos compara 
ively nothing to ran, It would fil’ now- 
Vheant place in the realm of stil sport, 

caf fhe ine hl and ay 
red to build soaring planes, the inital cost 
SPS idetomotr cat would not be ow. 
But the operating expense, once the plane 
fd been Secured, would be negligible 
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To fathers who 
proud of their sons 


want to be 


k-thinking, 
't you care? 
A lot depends on you. These are 
the years in which your boy 
body and brain are forming the 
habits that will make or break 
him later on, 

Do all you can now to keep life 
from f ing him an ugly break. 
Help him form the most impor- 
tant habit of all, the habit of 
thinking things out for himself. 
We can help you in this, just as 
we have helped thousands of 
other fathers, because Lionel 
Electric Trains are more than 
toys. They teach boys how to 
develo with their hands 
and, above all, skill with their 
brains. They help boys form the 
all-important habit of thinking 
problems out for themselves be- 
cause they make these problems 
into a fascinating game. For in- 
stance, your boy will not only 


have the fun of bui 
road and operating it; he will 
have the opportunity to tackle 
actual problems of railroad opera- 
tion such as how to preve 
wrecks; how to clear traffic 
freight yard inat= 
ing things which give him train- 
ing in both electricity and 

Incidentally, this 
buy your boy these 
lasting trains for as little 
as $5.95. 


ing his rai 


. Clip the cous 
to your nearest 
dwrey electrical, 
youeat 

eet fr 52 pase Lionel Modet, 
Keairood Planning Book that shows You 
iy what you and your boy want to 

‘and build ¢ 


pon below. Take 
Aepactinent sore 


Kandling and mailing 


NOTICE TO ALL AUTHORIZED LIONEL DEALERS. 


‘The bearer 


is entitied to recite, absolutely free, one copy only of the new 1932 Lionel 


‘Model Raitrood Planning Book. 


NOTICE TO THE PUBLIC. 1/ your desler cannot supply vou with « Lionel 


Railroad Planning 


or if itis nad easy foo 0 his store, mail this coupon (othe 
LIONEL CORPORATION. Dept. 8. 15 E- 


ath St. New York City. We wall 


send you this expensive book if you enclose 10¢ to cover handling and mailing cost. 
NAME. 


STREET. 
erry. 


LIONEL Glectric TRAINS 


NOVEMBER, 1932 


ut 


_ Radio and Dynamite Fin 


‘vibrations created by the motions of the 
‘operator in the truck containing photographic 
land other apparatus, and the vibrations of 
his small electric motor, it is placed in the 
‘eround 300 feet from the vehicle, As a mat~ 
ter of fact, the ear is so sensitive that it is 
Impracticable to operate it at more than one- 
tenth of its full capacity, 

"The ear is brought into play mostly in the 
widely used so-called reflection method of 
locating oll wells. The other day, Rieber 
explained to me how this is worked 

Several dynamite charges are buried; those 
nearby in fairly shallow holes, and the more 
distant, heavier loads at such a depth that 
the Initial explosions will deliver their force 
Into the earth before blowing off the top. 


W288, by cong asic in the nt 
‘ment trick the dynamite buried over a 
two-mile area, set of surace waves travel 
flecty along’ the earth's upper layers to the 
fare At the same instant, other 

feaves shoot down, and. are re- 
Meet “back ‘when they” strike 
layers of hard rock below the su 
faee of the earth, Oddly enough, 
theme dian exon reach 
the receiver more qulkly, fa pro= 
portion to their distance daa the 
Shots nearby. ‘This ceause the 
lower, more ‘old beds permit the 
waves {0 travel faster, some of 
ihe up orate of $090 et 
per second, Hy comparing the 
Fonning time of the surface waves 
‘with that ofthe. waves from 
Tower bets the depth and nature 
Of thove beds cam be determined. 

Thie ingenious method, devel- 
oped by Dr Ludger Mintrop, 
Geeman geophysics, was. intros 
duced: by him into’ the. United 
States eight years ago, Mintrop, 
Of course, didnot have the bene: 
i Gtr ear an em 
ployed portable selsmogeuphs 
Kis wort His technique atapted 
partculsely to locating Aat-lbing 
vers of preaterdenity than the 
forlace layer. Tt has been used 
‘with sensational sucess in Texas 
And Louisiana, where the paths of 
‘ibeatons through the earth often 
are broken by irregular. under- 
round formations, 

Sound waves which go straight 
ayn at he eth, ar xpioyed 
‘wherever thee are’ beds of sali 
ent denaty to rect the waves 
‘These shocks are timed much a 
a clocker times.a race horse As 
fis ‘been explained experts, by 
Calculating the speed of the waves 
through the earth, can ascertain 
not only the ‘comporiton of the 
Tower layers, ut aso the depth 
at'which they te. 

ter a. recent survey, for ex= 
ample, Ricber reported. that. 
Brody’ Of unusually heavy and shi 
rock, probably voleaic, ny 2000 fet below 
the surface of a Cailornia valley, and advised 
Seuinstdriling fn that area, All ei-bering 
Tock is ofthe sedimentary kind. His theory 
that twas voleanic was bated onthe fact that 
the waves ced through it at hisher speed 
than fs charscleiste ot sedimentary, rocks 

Soft cays and shales transmit waves from 
6600 to 7.000 feta second; hard shales from 
$00 to. 10000; soft limestone. from 12,000 
{0 14000 and basalt from 19,000 to 20/000, 

His advice was not taken, and a well was 
died “Te turned ‘out to bea tay hole 

Asa result of the new geophysical methods 
of prospecting for ah about 2.000000 people 
{n the United States today can afford to buy 


42 


(Continued from pase 42) 


asoline for their cars. In fact, so many new 
fnushers have been discovered in recent years 
that the working time in several American 
oil fields hae been curtailed to prevent over~ 
production. 

Tin Venezuela, Russia, the Argentine, Rou- 
mania, Persia, ‘North Germany, the ‘Dutch 
East Indies—everywhere, in fact, that oil 
may be found, prospectors with’ dynamite 
and marvelous’ instruments of precision are 
discovering new fields 

‘The tremendous importance of the new 
methods lies In the fact that, with their aid, 
treasure is unearthed in territories that bear 
‘no outward signs of mineral wealth. Most 
of the areas where surface indications could 
Tead'man to oll, already have been dried. 
‘And this applies to other minerals. as_well 
Cars, radios, airplanes, and other articles in 
daly’ use become cheaper as prospectors dis- 
‘over new sources of metal supply 

Prominent among the aids of the modern 


prospector, is the airplune. Today, up in 
Canada, exploring geologists search from the 
air Tor ‘clues to stores of hidden wealth. In 
a single day of fying, geologists can explore 
an area they could not cover on foot in 
months, What can they see from the air? 
‘The Kennecott copper mine in Alaska, al- 
though not discovered [rom an airplane, i 
fan answer to that question. 

For years men prospecting for gold in 
Alaska “had noted one green peak in a 
range of mountains, but had passed it by 
to pursue their bunt along the streams. One 
day, a bright prospector noticed that the 
green peak stood above the timber line. That 
freen could not be vegetation, and be de- 


d Earth’s Riches 


termined to find out what it was, Clinbing 
{o the surly he found the greca was the 
Fmiliar verdegisof oxide capper, He had 
limbed 2 mountain of copper! Te proved to 
bebe one ofthe richest depot i the word, 

Whenever a fying prospector sees an ex 
posed rock surface that lnwles coset ispee- 
tion, he marks the place on his map, Alter- 
star, tall partes make thle way ia canoes 
nd afoot throush the wilderness unt they 
find that spot. ‘Then, Uy trenching and the 
‘ore modern methods, they make a sytem= 
Ste sarvey of the fale 

Year by year, wonderful new instruments 
are added 8 the prompecto' toolkit. Never 
theless, the old-fashioned | rule-of-thumb 
methods still are sed by geologta who are 
Seat inta the wilderness to Sd buried tessa. 
‘itera the prospector fa kind of detective, 
2nd some of hs bet work Iai one Uy 
Temoning and’ deduction, 

How simply an old mine was redacovered 

rsa told ta noe ees oy Free 

fesor” Chases Pe Berkey” head 
of the department of gccogy tn 
Columbia’ Univentiyy New Tork, 
Dee Berkey wan a’ menber of 
{he expedition that Dr. Roy Ch 
man Andrews led into the Gobi 
desert Yor the American Museum 
of Navara History. 

Tha. Mongolin, village, a 
woman. showed. Berkey a" ube 
fance used au medicine” She had 
Watched the. geologits chipping 
fodks and ature they would 
ibe Inerested in anything of the 
sort. The bit"ahe eave Berkey 
‘rar yelowht in calor and the 
{eo the endo of your finger. 
Many qucer nostruss are wed 
China, "but nothing that could 
iive swakened Keener interat ta 
2 geologist Her piece of "medl= 
{iss was copper ore 

The woman sid ihe plee of 
are had been given ber by a Bu 
dist priest, who lived fa lama 
sery, or monte, some ‘les 
Seth. "sread git of the 

sty set out to find the pret 
End learn the source of the capper. 

‘As they came in tight of the 
‘monastery, they saw several Ww 
Hie “The color of those. Bll 
tare of vegetation, tld the gol 
fists they dd noted the priests 
Sastance, Diving directly to the 
Hie they founda mine 

Mt hed eon worked tousands 
at year ago, in the Bronce Age 
‘The ancients who. bad extracted 
{he ore fom that depot natural- 
iy had worked. with Whe. most 
Primitive tool, but they worked 
{Moroushiy All that remained 
sweretwoyuwaing pits inthe earth 
One was more then 700 fet acrot, 
Sind each was s0 deep that its bot 
tom was covered with water nnd 
this tind’ you, in the" desert 
‘The emerald’ nines of Hogota we owe to 
the Tocss of Peru. When Petro began the 
futhles march hat ended. with the sbe 
futation of thse highly lized Indo Ms 
freed was aroused by the ducovey of sacred 
fiages made of gold and jeweled with emer= 
ids ‘The town where be fiat found those 
idols be called Emerald but i was years 
dnl years belore thos jewel eyts of Tada 
ors were traced tothe hl of Bogota, 

‘Today, Seuth ‘Amerian. prospects. are 
searching feveriy” to redcover sores of 
Hikes described in history asthe loot mines 
Sf the Andans, With the latest geophysical 
‘methods at their command, they tan a ait 
Gance to succeed, 
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World Wide Reception 


this 


when you own 
al new Bf 


Y6-tube ALL-WAVE set with a tuning ta te 530m 
Heat standard U. 8: broadcasts from Coast tp coast, listen to Completely 
favorablo, short-wave broadcasts from England; Gerseny. Peas apg 


Italy, South “Amerie with 


‘Australia, and other stations all over the 


Norld. “Vou get the WHOLE WORLD lorge 
BETRADIO ven you got this row le ALL THE NEW Dual 
ube Midwest—-and "vol buy iat an 

Amazingly low price direct from the big 1933 FEATURE: 

Midwest factory, on easy payments if 

You with, No middlemen's prods to pay 


‘When you buy the Midwest way. 


° 
Don't be satisfied with Jess than a 
2e-tube Midwest ALL-WAVE set, A 
ceiver covering only the rogular Broa 
cast waren it oly hala net. improve. 
ments in short-wave. programs an ve. 
teivers have made ordinary” bro Hoe Ts OSBW Chal 

feta obsolete, "The Midwest All-Wave a Sree pe picked 


Read this letter! 


Fa 


many amateur and airport stations from ‘all over. 
gee See eriag nett oot a eo RSS erates 
in one single dial set with perfect tone . Pane ad Geecis cleat and sharp. Sever 


and volume ‘control and the. marvelous r LIT Seiniiland German socaing stations Bove 
new color-lite tuning and STAT-OMIT. 
Pastve Tone Cantal» - 
Thermal Sefety Pose 2... 
Depler Dee-Diode Detain’ 
“type Tate = 


your same and addrent on 
Ppa NOW! Low Operating 


Deal Direct with Factory! 
SAVE UP TO 50* 


f° pontine caving st 30% to Ese 


& MIDWEST RADIO CORP. 
Dept. 126 (Est. 1920) CINCINNATI, OHIO: 
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—and raw tobaccos 


They are mot presentsin Luckies 
=the mildest cigarette 
you ever smoked 


E buy the finest, the very 

finest cobaccos in all the 
world—but that doesnot explain 
why folkseverywhere regard Lucky 
Strikeasthemildestcigarette. The 
fact is, we never overlook the 
truch that "Nature in the Raw is. 


have no place in cigarettes 


Seldom Mild"—so these fine tobac- 
cos, after proper aging and mel: 
lowing, are then given the benefit 
of that Lucky Strike purifying proc- 
ess, described by the words—"It's 
toasted”That'swhy folksinevery 
city, town and hamlet say that 
Luckies are such mild cigarettes 


“It's toasted” 


‘That package of mild Luckies 


